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FRANCE I. — Road competition. 


A.— Statistics relating to such competition. 
The note published below, for which 


thanks are due to the Management Com- E Pee 
mittee of the French Main Line Railways, Length in kilom. (in miles) of road 
relates to the position and steps taken dur- motor services regularly operated in 
ing the third quarter of 1934. France on the 30th September 1934 : 
Paris- 
Alsace- “ref ; ; 
Ceuta Est. State. Nord. Orleans |\P. L. M. 


| and Midi. 


1. Permanent services worked : 


a) By the railways None. | - None. None. None. None. None. 
b) By  concession-holders on 
behalf of the railways . 150 475 193 488 300 1.233 


(93.2) 295.1 (119.9) | (303.2) | (186.4) | (766.1) 


c) By other public undertak- 
IOS Aeaereelas SoM ete. 7 300 12 128 30 050 16 815 59 800 28 000 
(4586) | (7530) | (18 672) \(10 448) | (87 159).| (17 400) 


2. Temporary services worked : 


a) By the railways None. None. None. None. None. None. 
b) By  concession-holders on 
behalf of the railways . 1 282 23 None. 93 6 980 None. 
(796.6) | (14.3) (57.7) | (4887) 


(1) Cf. Bulletin of the Railway Congress Association, June 1934 to May 1935. 
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Goods, 


Number of lorries in circulation in 
France on the 30th September 1934 : 


No new information has been received 
on this to modify the figures already 
supplied for 1933. 


C. — Steps taken by the French Main 
Line Railways to fight road motor 
competition. 


I. — Technical measures. 


a) Organisation of motor services. 


No new services could be introduced 
in view of the regulations imposed by the 
decree of the 19th April, 1934, on the 
co-ordination of rail and road transport, 
which stipulates in clause 5 that until 
the ministerial decrees sanctioning the 
proposals of the Co-ordination Committee 
are issued, no new public transport ser- 
vice can be started. 


bh) Introduction of rail motor coaches. 


On the Nord System, the trains have 
been replaced by rail motor coaches with 
an additional service between Compiégne 
and Roye, and it has been found pos- 
sible to introduce a new fast service bet- 
ween Tourcoing, Roubaix, Lille and Pa- 
ris, and vice versa, thanks to the intro- 
duction of fast rail motor coach sets. 


The State System has continued to de- 
velop the use .of rail motor coaches, either 
to replace little used trains, or to increase 
the service, particularly to operate addi- 
tional seasonal services, or to make new 
connections. 


In addition, some of the existing rail 
motor coach services have been inten- 


sified in order to meet the favourable 
reception they have received from the pu- 
blic. 

On the 4st July, the Paris-Lyons & 
Mediterranean introduced rail motor 
coach services on the following routes : 


Frasne- Vallorbe, Frasne - Pontarlier, 
Pontarlier - Vallorbe, Laroche - Auxerre, 
Auxerre-Avallon, Laroche-Vermenton. 


Moreover, a rail motor coach service 
was introduced on the ist August bet- 
ween Lyons and Grenoble, and on the 
1st September between Auxerre and Cla- 
mecy and between Gravant and Clamecy. 

The Alsace-Lorraine Railways have also 
actively carried out their programme to 
extend the use of rail motor coaches in 
proportion as they can take delivery of 
the stock ordered for this purpose. The 
new rail motor coaches were put into 
service on six lines around Metz, and 
also on the same number of lines in the 
Strasbourg district. 


c) Increasing train speeds. 


When its shorter rakes of all-metal 
stock were put into service, the French 
Nord accelerated by about 35 % the speed 
of some sixteen week-day trains on diffe- 
rent suburban lines. 


d) Introduction of through servives. 


The use of the new rail motor coaches 
has made it possible to introduce new 
connections and to make appreciable sav- 
ings in the journey time on certain runs, 
thanks to the greater speed of these 
units, thus offering passengers new tra- 
velling facilities. 


e) Organisation of parcels collecting 
services. 


In order to reduce the transit times 
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for parcels, steps have just been taken 
on the Alsace-Lorraine to increase the 
number of dispatches between the large 
transhipment centres, making use if need 
be of passenger or mail trains. 


The Paris-Lyons & Mediterranean has 
organised collection services in some of 
the larger centres, which are run over a 
definite route advertised to the public by 
means of posters at the stations con- 
cerned. ms 


f) Transport in containers. 


The railways continue to develop the 
use of containers under the conditions 
quoted in the previous notes. 

The Paris-Lyons & Mediterranean, in 
particular, has put fifteen new containers 
into service during the third quarter of 
1934, and is carrying out trials in trans- 
porting mutton from Morocco in refri- 
gerated containers. 


g) Door to door services. 


Development of cartage and lorry ser- 
vices : 


During the third quarter of 1934, the 
cartage, lorry, and re-consignment ser- 
vices have been extended to 27 new places 
on the State, and 10 new places on the 
Paris-Orleans and Midi; a great propor- 
tion of the parcels traffic is handled by 
the railway in this way instead of being 
handed over to the road transport firms. 


h) Other measures. 


Depots have been set up at various 
places on the Paris-Orleans and Midi 
Railways, at which consignors can hand 
over post parcels or packages not exceed- 
ing 50 kgr. (110 lb.) in weight. The 
cartage services take these consignments 
to the station. 


2. — Commercial measures. 


a) Introduction of special rates. 
b) Granting of fixed prices. 


I. — PASSENGER RATES. 


Among the chief measures taken dur- 
ing the third quarter of 1934 are the 
following : 


Issue of cards entitling the holder to 
receive half-rate tickets between Paris and 
stations on the State system, within 
100 km. (62 miles) of Paris (31st Au- 
gust 1934). 

Extension of the delivery of « departe- 
mental » cards for joint State — Paris 
Orleans-Midi — Paris-Lyons & Mediter- 
ranean traffic (8rd August 1934). 

Extension to all the railways of circu- 
lar tickets the holders of which can select 
their own routes, the saving over the 
usual fare being the greater as the dis- 
tance increases (31st August 1934). 

Lower minimum distance for cheap 
fares to watering and health resorts 
(31st August 1934). 

In the case of the International Union 
rates for issuing combined tickets, a re- 
duction of 20 % for (st-class fares, and 
15 % for 2nd or 38rd-class, on the cost 
of the coupons for the French parts of 
the journey when the ‘whole ticket for 
a circular or an outward and return jour- 
ney covers a distance of not less that 
1000 km. (621 miles) (including the 
foreign parts of the journey). 


II. — Goons RATES. 


As far as the goods services are con- 
cerned, mention may be made of : 


— the change from the wagon-kilo- 
metre rate to maximum and minimum 
rates; 
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— the introduction of exceptional 
arrangements in favour of special wagons 
which can run on rail and road, as well 
as for wagons specially equipped to carry 
road motor lorries and trailers, empty or 
loaded; 


— the granting of special reduced rates 
for consignments of crockery to the Paris 
district; 


— various rates remodelled in favour 
of grouped consignments and various 
kinds of goods conveyed between diffe- 
rent places. 


c) Issue of combined railway-and-road 
tickets. — Through registration of 


luggage. 
The Paris-Lyons & Mediterranean has 


developed its services making connection 
with road services. At all stations on 


this railway, combined tickets are issued 
to all the places served by road services. 


At the beginning of the journey, pas- 
sengers can book tickets to their final 
destination when the place they are going 
to is served by any of the railway’s 
auxiliary services. They can also register 
their luggage for the whole journey and 
pay the whole of the amounts due for 
such transport at the beginning of the 
journey. - 


D. — Modifications in legislature likely 
to affect the relations between the rail- 
ways and the road motor services. 


A ministerial decree dated the 3rd Au- 
gust 1934, after consulting the profes- 
sional organisations concerned, nomi- 
nated the members of the Co-ordination 
Committee set up by the decree of the 
19th April 1934. 


II. — Competition from water transport services. 


A, — Statistics relating to such competition, 


General table showing the traffic for the 3rd 


quarter of 1934, and comparing it with the 


tonnage for the previous year. 


Tonnage loaded during 
the first three months. 


Metric (Hngl.) tons. 


In comparison 
with 1933. 


Decrease, 
Jo 


1934 1933 


12 619 859 
(12 420 540) 


13 252 935 
(13 034 619) 


4.8 


Tonnage loaded since 
the beginning of the year. 


Metric (Engl.) tons. 


In comparison 
with 1933. 


1934 | 1933 Deckensae, 
N 
37 629 198 38 680 148 2.7 
(37 034 882) | (88.069 233) 


B. — Steps taken by the railways to meet 
water competition. 


By means of special provisions (con- 
tract arrangements and in particular con- 
tract rates), the railway was able to re- 
tain traffic currents which were threat- 
ened by waterways. 


Amongst such measures are : 


— the granting of special rates for 
carrying soap, edible oils, and stearine 
to the Paris district; 


— the introduction of contracts for 
mineral waters sent from Vichy and 
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Vittel to stations on the French Nord 
Railway, outside the Grande Ceinture, 
threatened by other forms of transport, 
and on the return of empty bottles. 

The way such problems are to be look- 
ed at, however, has changed owing to the 
steps taken to co-ordinate railway and 
water transport (Cf. § C below) which 
led to agreements being made between 
the two methods of transport. 

During the third quarter of 1934, two 
agreements of this kind were entered into 
by the parties concerned : 


— an agreement between the naviga- 
tion interests and the State Railways 
(48th July 1934) on the Lower Seine 
traffic (in the Havre-Paris direction 
only) ; 


— an agreement between the naviga- 
tion interests and the Paris-Lyons & Me- 
diterranean Railway (26th July 1934) on 
the Rhone traffic. 


These agreements are based on more 
or less similar lines: division of the 
traffic into a certain number of groups, 
giving each group a certain average ton- 
nage or percentage of the traffic, based 
on the results of one or several years’ 
working. The Paris-Lyons & Mediter- 
ranean agreement also includes a fine 
to be paid to the railway for any excess 
traffic carried by water, as well as a 
reciprocal agreement to revise the ton- 
nage given to each group if important 
changes take place, and to investigate 
together all cases of new traffic. 


C. — Modifications in legislature likely 
to affect the relations between the rail- 
ways and waterways. 


As a result of the decrees of the 31st 
March 1934, modifying the general regu- 
lations on inland waters, of the 80th June 
1934, regulating the chartering of boats 


for inland navigation, and cf the 15th 
May 1934 on the co-ordination of railway 
and water transport, already analysed in 
the two previous notes, the following 
points must be noted : 


I. — The decree of the 24st Septem- 
ber 1934, applying the above mentioned 
decree of the 15th May 1934, which re- 
gulates the public administration, deals 
with : 


1. the composition, duties and func- 
tioning of the Central Co-ordination 
Committee and of the Regional Co-ordi- 
nation Commissions; these latter, seven 
in number, are made up of representa- 
tives of the railway and navigation 
interests, under the presidency of a re- 
presentative of the Minister of Public 
Works; 

2. the transport of various kinds of 
goods for which, in pursuance of the 
above mentioned decree of the 15th May, 
a licence is already to be applied for; the 
decree of the 21st September gives pre- 
cise details as to the extent, duration and 
conditions of such licences; 

3. new boats; the decree forbids new 
boats to be put into service other than 
those replacing broken up stock, and 
boats of equal tonnage. 


II. — The decree of the 28th October 
1934, completed by the ministerial de- 
eree of the 29th October 1934 (Official 
Journal of the 30th October), which lays 
down the limits of jurisdiction of each 
of the seven Regional Commissions set 
up according to clause 3 of the decree 
of the 21st September 1934, and fixes, 
on the one hand the number cf represen- 
tatives to be nominated by water trans- 
port undertakings for each of the re- 
gional Commissions, and on the other, the 
list of professional organisations which 
are to take part in each district in no- 
minating the representative of the navi- 
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gation interests for the corresponding 
Commission. 


* 
* * 


III. — Air competition. 


A. — Statistics relating to the traffic 
carried by the main French airways. 


1. Passengers carried during the third 
quarter of 1934 : 17 608. 

2. Parcels, newspapers, excess luggage 
carried during the third quarter of 1934 : 
339 123 kgr. (333.77 Engl. tons). 

3. Mails: 56 464 ker. (55.57 Engl. tons). 


B. — Steps taken by the railways to meet 
this competition. 


None. 


C. — Attempts to achieve collaboration. 
(Combined air and rail services.) 


None. 


D. — Modifications in legislature likely 
to affect the relations between the rail- 
way and air transport services. 


None. 


* 
* * 


The Management Committee of the 
French Main Line Railways adds the fol- 
lowing information, though this relates 
to events of a later date than the quarter 
in question. 

As far as the co-ordination of rail and 
road is concerned, the Co-ordination Com- 
mittee has drawn up Public Administra- 
tive Regulations on the co-ordination of 
passenger transport; these Regulations 
were published in the Official Journal 
of the 26th February 1935. 

As far as co-ordination between rail 
and water transport is concerned, the 
Central Committee and the Regional Com- 
missions for co-ordination were set up 


during the last quarter of 1934 and are 
now at work. 


* 
% * 
ITALY 


Information supplied by the General Ma- 
nagement, Commercial and Traffic Depart- 
ment, of the Italian State Railways. 


The following measures were taken 
during the last quarter of 1934 in the 
case of passenger traffic. 

On the 4st December 1984, at the be- 
ginning of the winter sports season, week- 
end and holiday tickets with a reduction 
of 50 % in the case of single passengers 
and 70 % in the case of groups of passen- 
gers were extended to all places within a 
radius of 250 km. (155 miles) of the 
departure station. At the same time the 
minimum number of passengers required 
in order to obtain the 70 % reduction 
was lowered from 15 to 5. 

At the same date, a new tariff for 
luggage simplified the formalities, and 
granted a reduction of about 20 %. 

Return tickets with a reduction of 
20 % were extended to cover a distance 
of 250 km. (455 miles) instead of 100 km. 
(62 miles). 

Passengers travelling in groups of a 
minimum of 20 who got a reduction of 
30 %, receive reductions of 30, 40 and 
50 % according as to whether the group 
is made up of 8 to 50, 51 to 100 or over 
100 people. 

The price of season tickets is reduced 
by 10 % and the issue of weekly season 
tickets and holiday tickets for em- 
ployees, artisans, workmen, and daily 
workers has been extended to students at 
governmental and like schools, both 
grammar and higher. 

A reduction of 30 % is granted to pas- 
sengers and commercial travellers on the 
cost of the card which makes it possible 
for them to get half-price tickets. 
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A reduction of 50 % is granted to fa- 
milies travelling together in groups of at 
least 4 persons, including grandparents, 
and one servant when the family properly 
speaking (father, mother and children) 
already number four. 

The age limit up to which children 
are carried free has been extended from 
3 to 4 years, and that for half price trans- 
port from 7 to 10 years. 


® 
* 


ALGERIA 


Joint management of the Algerian lines of 
the French State and those of the Paris- 
Lyons and Mediterranean Railways. 


Measures taken by the Railway Com- 
panies : In the case of passenger traffic, 
the new rate (in sections) continued to 
be much appreciated, and the noticeable 
increase in the average number of tickets 
issued since it came into force has not 
fallen off in any way. 

In the case of goods traffic, the group- 
ed rates have been extended to other 
branches, especially in the Constantine 
Département. 


Measures taken by the Public Autho- 
rities : The Co-ordination Committee for 
railway and road transport, provided for 
in the decree of the 7th August 1934, has 
been set up. 


* 
* * 


BRITISH INDIA 


The Bengal Nagpur Railway states that 
during the fourth quarter of 1934, in 
order to meet the loss of goods traffic 
due to competition from maritime trans- 
port, reduced port-to-port rates were 
granted for various services to Bombay 
and Calcutta. In addition to this, re- 


duced rates were put into force on cer- 
tain narrow-gauge sections of the railway, 
in order to recover traffic lost to the road 
services. 


Bombay, Baroda & Central India Railway 
Company. 


Measures taken by this Company: In- 
troduction of third-class return tickets 
at one and a half the cost of a single 
ticket, on certain sections where motor 
competition is particularly serious. 


* 
* * 


FRENCH INDO-CHINA 


Compagnie francaise des Chemins de fer 
de l’Indochine et du Yunnan. 


Measures taken by the Company during 
the fourth quarter of 1934. 


Passenger traffic. — Various rating 
measures were taken, reducing the rates 
in force: fixed prices over certain sec- 
tions of the first zone on the Hai-Fong- 
Hanoi—Yen-Bay line; reduction in the 
kilometric rates for passengers of all 
classes in the first zone; increase in the 
amount of luggage allowed free for 4th- 
class passengers; return tickets at re- 
duced rates issued in Tonquin to all 
classes of passengers during the Hanoi 
Fair and Christmas and New Year ho- 
lidays. 


Goods traffic. — The minimum weight 
of less than wagon load consignments and 
complete wagon loads for various native 
products has been lowered. 

A new tariff scheme has been prepared, 
which includes door to door collection 
and delivery, except when the consignor 
states otherwise, in order to recover traf- 
fic at present lost to river and road trans- 
port firms. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION. 


INQUIRY INTO QUESTIONS OF IMMEDIATE INTEREST. 


(Decision taken by the Permanent Commission at its Meeting held on July 29th, 1933.) 


QUESTION I. 
Rail motor cars from the point of view of their construction. 
B. — Underframe and body. — Heating and ventilation. 
Auxiliary apparatus. — Fire protection. 


REPORT 


(Countries of the European Continent), 


by L. DUMAS, 


Ingénieur en chef adjoint du Matériel et de la Traction, French Nord Railway, 


and JEAN LEVY, 


Chef adjoint du service du Matériel et de la Traction, French State Railways. 


In the first part of the present report 
(see Bulletin of the Railway Congress, 
October 1934), we gave the chief features 
of rail motor coaches running on the 
railways of Continental Europe. 

The methods of constructing the bo- 
dies, their interior arrangement and 
their various fittings will be described 
in detail in the following chapters : 


CHAPTER IX. — Underframe artd body. 


CHAPTER X. — Arrangements. 

CuapTeR XI. — Heating and ventila- 
tion. 

CHAPTER XII. — Auziliary apparatus. 


CuapTer XIII. -— Fire protection. 


* 
eae 


CHAPTER IX. 
UNDERFRAME AND BODY. 


I. — Metal underframe and wooden body. 


Most of the railways only used this 
type of construction for their older rail- 
cars, which now only represent a small 
proportion of the stock (about 10 %). 
This method of construction is generally 
no longer considered for new construc- 
tions. 

A few railways only recently directed 
their attention to all-metal construction. 
Thus, the Danish State Railways own 65 
railears with wooden bodies out of the 
76 vehicles in service, and the Czecho- 
slovak Railways have 338 railcars with 
wooden bodies out of 390 in service; the 
latter. Administration, moreover, intends 
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to retain the wooden body for light rail- 
cars. 

The Finnish State Railways use wood 
exclusively for body construction and 
are continuing this practice in the case 
of the 4 units now ordered, probably 
because of the extensive supplies of wood 
in that country. 

The Piedmontese Tramway Company 
are following the same practice, and 
have never considered any other form 
of construction. 


II. — All-metal underframe and body. 


1. Resistance of the combined underframe- 
body unit to the stresses to which it is 
subjected. 


The problem as regards the strength 
of the vehicle to resist the various forces 
involves an investigation of the follow- 
ing main points : 

a) Resistance to the 
stresses. 


usual service 


The combined underframe-and-body 
unit should resist, without any appre- 
ciable deformation, the bending stresses 
to which it is subjected by the vertical 
loads it carries (dead weight, passengers, 
luggage), the dynamic bending and tor- 
sional stresses due to these loads when 
the vehicle passes over the various in- 
equalities in the track being naturally 
taken into account. 

The strength to resist the vertical loads 
and the dynamic bending and. torsional 
stresses resulting therefrom is checked 
empirically in ordinary service, but can 
be controlled more accurately and more 
scientifically in the Works, as _ for 
example in the following way : 

The whole unit — frame and body — 
being assembled, is carried on supports 
in line with the actual bearing points of 
the vehicle in service, and loaded in a 


given way and subsequently unloaded, 
after the maximum deflection has been 
measured. 

. The same test, with one of the supports 
removed and the maximum deflection 
measured, supplies information on the 
resistance to torsion. 

In no case should any permanent de- 
formation be found when the load is 
removed. 

Table I summarises the results of tests 
carried out on a number of French rail- 
cars. 


b) Resistance to exceptional stresses. 


In the case of collision, the whole 
unit should be able to absorb to the 
maximum possible extent the inertia 
forces of the moving masses without 
such deformation occurring as might 
hurt the passengers. 

This can be obtained in two absolutely 
distinct ways: either by designing a 
rigid underframe providing the _ re- 
sistance factor of itself, or by designing 
a very rigid underframe-body unit form- 
ing a tubular girder. 


— Rigid underframe providing the 
resistance factor of itself. —- The body 
assembled with this frame is then 
simply a shelter to carry the passengers. 

In this form of construction the body 
can, however, be rigidly connected to 
the underframe and take part in stif- 
fening up the whole. It must then be 
sufficiently rigid not to get out of line 
through the frame moving in service. 

The body can also be attached elasti- 
cally to the underframe. In this case, it 
plays no part in strengthening the unit. 
The body of the Bugarri railcar, in par- 
ticular, is connected to the underframe 
in a special way, i. e. by means of sphe- 
rical cups secured to the longitudinals 
on which rest the spherical pivots car- 
rying the body, indiarubber being insert- 
ed in between (fig. 1). 

The desire to lighten the body has 
even led in the case of the 24-seater 
Micheline to a design not having any 
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Taste I. 


Vehicle. Test. Results. 
RENAULT, Uniform load of 34 t. (33.46 | Maximum deflection 25 mm. 
Design in which the bo- Engl. tons) representing : (1 inch). 


dy sides transmit the 


forces. 


FRANCO-BELGE. 
(Tubular girder type). 


CoMPAGNIE GENERALE 
DE CONSTRUCTION. 
(Rigid frame and light 

body type). 


8-wheeled 
CHARENTAISES. 
(tubular girder type, in 
aluminium). 


DECAUVILLE. 
(tubular girder type). 


Weight of the body + 2.5 the 
useful load. 


Torsion of the body when sup- 
ported at 3 points. 


Flexion, then torsion of the 
bar frame loaded uniformly 
and carried on 4 supports 
at the ends of the sole bars. 


Same test after erecting body 
on the frame. 


1. Body supported at 8 points 
corresponding to the axles. 
Weight of the body + 2 times 
normal load (uniformly distri- 

buted). 


20 men in the rail coach sub- 
jected the vehicle to a rhyth- 
mic bending movement. 


2. Body carried on the two 
headstocks. 

Weight of the body + 1.5 nor- 
mal load acting inside the 
supports. 


1) Body carried on its normal 
supports, and weight made 
up by 200 people inside the 
vehicle. 


2) Same arrangement, but the 
200 men making most disor- 
derly movements. 


No permanent set. 


The 4th point dropped 6 mm. 
(1/4 ineh). 
No permanent set. 


No permanent set. 


Much smaller elastic defor- 


mations. 


At the centre the amplitude of 
the oscillations was + 1] mm, 
(3/64 inch). 


No permanent set. 


Deflection at middle 
8 mm. (5/16 inch). 
No permanent set. 


point 


No deflection. 


Deflection of a few millimetres 
in the case of rhythmic mo- 
vements. 


body properly speaking, the underframe 
and the body framing forming one unit 
assembled by riveting and welding, the 
body being formed by a covering in 
thin metal sheeting lined inside with 
imitation leather fastened to wood 
blocks secured to the body frame mem- 
bers. 

This extra-light type of construction, 
due to the limited loads pneumatic tyres 
can carry, has however been abandonned 


in the case of the Micheline railcars 
with 36 and 56 seats, these having a rigid 
underframe with a high moment of iner- 
tia (fig. 2), the light body being bolted 
to it and treated wood being inserted 
between the two. 


— Tubular girder. — With this mo- 
dern design, the modern principles re- 
garding all-metal passenger stock con- 
struction are applied; the strength neces- 
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Ee! ; { f 
Firet ey bole emboulre ¥ 4 Traverse, 


Celt. support en flumin. 
Wy calollirs Cy canuteh. 


Fig. 1. — Buearrt railear. Elastic connection between underframe and body. 
Explanation of French terms: 


Montant de caisse en fer I = Body pillar of rolled-steel I section. — Bande de caoutchouc = Strip of rubber. 
— Piyot en tole emboutie = Pressed-steel pivot. — Cuvette-support en aluminium = Aluminium bearing 
cup. — 1/2 calotte en caoutchouc = Half cup-shaped rubber packing. — Traverse = Cross hearer. — 
Longeron de chassis renforcé = Strengthened sole bar. 


Coupe longitudinale. Coupe tiansversale. 


Fig. 2. — Underframe of the 36 and 56-seater MICHELINES. 
Note: Coupe longitudinale = longitudinal section. — Coupe transversale = cross section. — Vue en plan = 
plan view. — Axe du chassis = centre line of underframe. 


sary to withstand the shocks in case of strong roof members firmly braced to the 
collision is obtained by a very rigid underframe by the two body sides. The 
underframe-body unit including very whole unit, completed by relatively thick 


metal sheeting (about 4 mm = 5/32 


inch), in allemen) railcars tonne what ie 


is known as the « tubular girder Divan 
The description of « tubular girder » 


is, it must be pointed out, only, partly 


true, as the ideal tube has never been 
built in railway stock, because in line 
with the bogies it is necessary to cut 
the tube. 

However, the behaviour of this stock 
in case of collision has shown that the 
design was very satisfactory in the way 
of protecting the passengers, and this 
justifies the tendency of certain builders 
to follow this design. 

This solution of the problem can, how- 


ever, be obtained in practice in different — 


ways: 


— either, an endeavour is made to 


design a unit all the parts of which 
(side, roof and floor members) play their 
part in the general strength (e.g. the 
FRANCO-BELGE rail motor trains) ; 

— or, only the sides form the main 


resistance members, in which case they 
can simply be connected by the roof and. 


the floor (e.g. the RENAULT railcars) ; 

— or, contrariwise, the roof and the 
floor can be carefully designed from the 
point of view of strength and rigidity, 
the sides then simply acting as connec- 
tions between these two parts (e.g. the 
ACIERIES DU Norbp railcars) ; 

It is necessary to point out, nonethe- 
less, that railcars, by nature, must be 


ise € 
are ‘therefore es a “Tittle 
rigid. | ’ oe 


For iittance: the outside sheeting, oo 


steel or aluminium alloy, is so thin Una oe 


in most cases it does not add materially 


to the strength (Maximum thickness of 
5/64 to 3/32 


plates : 2 to 2.5 mm. 
inch). 


As a rule, the ends are not specially 


strengthened. On the contrary, the bui 


der expects, in some cases, the non-rein- 


forced ends of the body to abserb, by 
deformation, the impact of the moving 


masses and so prevent any deformation — 
of the underframe properly speaking, 


i.e. that part which carries the passen- 
ger compartment. For example, the 
DecauviLLE railcars (French Nord), 


‘Forp (Sarre) (fig. aie and AusTRoO- 


DamMLerR (Austria) are built in such a 


way that on telescoping the engines 


themselves would absorb the greater part 
of the shock; the Czechoslovak 4-wheeled 
railears are provided with strongly- 
built platforms on which passengers are 
not allowed to stand. 


2. Precautions taken against telescoping - 
or collisions. 


When a train comes into collision, 
every coach making it up must absorb, 


Fig. 3. — Forp railear (Sarre). te 


: ca LeGe must, ‘Be: Se ae. 
igned ‘to resist telescoping and it may 
said that modern all-metal coaches 


The case of the railcar is rather diffe- 


rent, as most often it is a- ‘vehicle in- 


tended to run by itself. 


+r 


It is quite legitimate, therefore, inde- 


aH endently of the question of weight, and 


consequently the traction cost of these 
vehicles, to accept the tubular girder 
type of lighter construction for such 
vehicles. 

Figures 4 and 5 show a RENAULT maa: 
car of rigid construction, after it had 
been run into and driven back by a loco- 
motive, in a depot, against two wagons 
laden with rails, and then against a buf- 


fer. Only the ends have suffered, the. 


passenger compartment being left intact. 
- Then too, a relatively light construc- 
lion has the advantage of lower impact 
forces in case of collision, so that the 
damage done is not necessarily, as serious 


-as in the case of heavier stock. 


Figure 6 shows a MiIcHELINE which 
had collided with a road motor car on 
the French State Railways. 

This light Micheline, travelling at 92 
km.. (57 miles) an hour, ran into a road 
motor car moving over a level crossing. 
The motor car was hurled twenty yards 
away, and the railcar came off the rails, 
struck an obstacle and turned over, but 
only suffered relatively little damage 
from the collision and its after results. 
The passengers were only slightly bruis- 
ed. ; 


A 3. Buffing and draw gear. 

Most builders have provided their rail- 
cars with buffing and draw gear, 

a) Buffing gear. 


A lighter type of Deira Patter is 
Bangle resorted to. 


meet the above pee rients as far as 
- possible, 


Fig. 4. — A telescoped Renavur railear (France). 
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Fig. 5. — End of the RENAULT railcar, 

Certain French builders, however, to 
save weight in the case of railcars in- 
tended to run alone, have provided 
simple shock absorbers, of little weight, 
consisting of small buffers or merely 
bumper plates. 


b) Draw gear. 


These parts are sometimes of the or- 
dinary screw coupling type, but lighter. 
The builders, however, in view of the 
little use made of the couplings on ordi- 


nearest the locomotive, after telescoping. 


nary rail motor cars, are satisfied in 
most cases with providing a simple 
eye bolt on each headstock. This can 
be used in connection with a special 
draw bar which fits on the ordinary 
draw hook, and is usually stowed in the 
guard’s locker or under the body. 


c) Automatic couplings. 


Automatic couplings have found a cer- 
tain number of applications on railcars. 
Thus, the Scharfenberg coupling is used 


in Germany, Austria, Holland and Hun- 
gary — and the Willison coupling in 
France. 

To couple up a railcar with an ordi- 
nary vehicle in case of accident, how- 
ever, requires a special device such as 
the lightened Willison transition cou- 
pling (fig. 7). 


4. Description of some couplings used on 
multiple-unit railcars, 


a) Vehicles forming articulated units, 
permanently coupled together. 


We give hereafter a description of the 
couplings designed for the following 
railcars : S. O. M. U. A. (French State) ; 
Schnelltriebwagen (Reichsbahn) ; Double 
Renault (French State); La Brugeoise 
(Belgium); Dutch triplet sets; double 
Bugatti (P. L. M., France). 


— §. 0. M. U. A. (fig. 8) — 2 articul- 


. — MicHELIN railear (France), after coming into collision with a road motor car 
and a fixed obstacle. 


ated units on 3 axles. — This six-wheeled 
rail motor car is formed of a four- 
wheeled motor unit and a trailer. The 
outer end of the latter is carried on a 
third pair of wheels, and the inner end 
on the underframe of the motor unit. 
For this purpose the underframe of the 
motor unit is fitted with a cast-steel 
hemispherical cup which, with the 
hemispherical pivot on the frame of the 
trailer, forms a central articulated cou- 
pling. A bolt keeps the two parts of 
the coupling permanently together. 

The rolling movements of the trailer 
are prevented by two spring shock ab- 
sorbers placed on both sides of the 
knuckle joint. Each of the trailer sole 
bars rests on the piston head of one of 
these shock absorbers, friction blocks 
being inserted, which allows of easy 
curve negotiation. 

The trailer is either pulled or pushed, 
according to the direction in which the 


Fig. 7. — Wui.ison transition coupling. 


railear. 


S: 0. Me; Ay 


Fig. 8. — Coupling between the two units of the 
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vehicle is running, the resulting effort 
being transmitted by the articulated 
coupling itself. 


— Schnelltriebwagen, Double Renault 
twin car, La Brugeoise — 2 articulated 
units carried on 3 bogies (fig. 9). 


The underframe of each body carries 
at its inner end a spherical pin; the 
pin of one of the bodies fits in a sphe- 
rical cup secured to the bogie and that of 
the second frame fits in a cup provided 
in the top of the first one. 

The lateral stability of the two bodies 


Fig. 9. — Double spherical bearing on which the bodies are carried on the middle bogie 
(SCHNELLTRIEBWAGEN, RENAULT twin, and La BRUGEOISE). 


is obtained by two semi-spherical buffers 
with large rubbing surfaces, fitted with 
double shock-absorber springs. 


— Triplet cars of the Netherlands 
Railways — 3 articulated units on 4 bo- 
gies. — Each intermediate bogie in- 
cludes two separate supports close to 
each other, on both sides of the cen- 
tre pair of wheels, on the longitudinal 
centre line of the vehicle. The adjacent 
end of the two bodies carried by the 
bogie is articulated on the nearest centre 
support. 


VI—2 


— Bugatti twins — 2 units carried on 
4 bogies (fig. 10). — The underframes 
of the two bodies are connected by an 
articulation with knuckle pin and guide 
centered by two laminated springs. 


b) Railcars with can be worked either 
as a single unit or coupled to a trailer. 
— There are only a relatively small 
number of railcars of that kind. 

A description will be given of a cou- 
pling specially designed for the Bugatti 
railcars with trailers, which are now on 
trial on the French State Railways, and 
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of the coupling used on the Franco-Belge 
railcars in use on the Nord (France). 


— Bugatti. — This is a « tramway » 
type of coupling; it is not automatic, and 
provides a combined buffing and draw 
gear. 
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Pin with spherical knuckle. 


eS 
B = Slide. 4 
= Centering spring. 


Fig. 10. — Spherical coupling between the 
two units of the Buecartr railear (France : 
Paris-Lyons-Mediterranean). 


So far the running tests appear to be 
satisfactory. It must be added that, by 
using a special pole, the man coupling 
up the units can guide the draw bar into 
position without getting in between the 
vehicle and its trailer. 


Franco-Belge. — As each part of the 
vehicle is independent as regards run- 
ning, the only problem to be solved was 
that of the coupling, which, in this case, 
is a Willison central coupler, completed 
by 2 non-conjugated buffers. 

One of the buffers has been partly 
lined with ferodo to brake the relative 
movements of the two adjacent bodies 
when passing over bad spots in the 
track, without interfering in any way 
with curve negotiation, ferodo being 
applied only at the centre of the buffer. 


III. — Materials used and methods 
of construction. 


1. General. 


So far most builders have preferred 
ordinary steel to high-tensile steels. 
The latter have appeared on the market 
at a relatively recent date, and may be 
said to be still in the trial period in 
connection with railway rolling stock. 

Properly so called rustless steels have 
not been used in Europe, with one ex- 
ception; the Societa italiana per le 
Strade ferrata de la Mediterraneo uses 
a rustless steel assembled by the Shof- 
weld process of the Budd Mfg. Co. 

As a rule, the use of aluminium and 
its alloys has been limited to body fit- 
tings as castings, and especially for in- 
side or outside lining sheeting, either 
bent, curved or pressed. The ENTRE- 
PRISES INDUSTRIELLES CHARENTAISES, in 
France, however, have built the whole of 
the underframe and body framing in 
duralumin rolled sections and aluminium 
sheet. 

In certain cases, the use of certain ma- 
terials is not possible or prohibited for 
other than technical reasons. 

The Ganz Works in Hungary, for 
example, have had to give up the use 
of light alloys owing to importation dif- 
ficulties. 

As already mentioned, the Finnish 
State Railways probably use wood ex- 
clusively in body building, owing to the 
abundance of this material in that 
country. 


2. Materials in current use. 
a) Steels. 
Ordinary carbon steels. 


These steels, the usual qualities of 
which are semi-hard to mild, are used 
in all ordinary commercial forms : rolled 
sections, plates or pressings. Their 
cheap price and the well known methods 
of using them, have led many builders 
to prefer them for the main members. 
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In France, there is a definite tendency 
to use semi-hard open-hearth steel very 
carefully manufactured. 


Special high-tensile steels. 


Table II gives the main characteristics 
of the special steels most used and their 
principal applications. 

Colum 5 gives, for two of the steels 
in question, a new characteristic known 
as the « dynamic elastic limit », from 
which it is possible to ascertain the 
resistance of the metal to alternated 
stresses at high frequency : the figures 
given have been obtained by means of a 
recent special machine, built by Messrs. 
ScHENCK, of Darmstadt, on test plates cut 
from the steel being tested. 


b) Light alloys. 


The light metals used are all alumi- 
nium alloys: 


Aluminium : 
Specific gravity : 2.6. 


Characteristic of the metal : 

Tensile strength = 11 kgr./mm? (7.0 
Engl. tons per sq. inch). — Elongation 
= 40 %. — Elastic limit = 5 kgr./mm? 
(3.17 Engl. tons per sq. inch). 

Pure aluminium is never used in parts 
subject to stress, but is most often used 
for the interior lining, ceiling, coun- 
ter floor, the petticoat covering the run- 
ning gear, and sometimes the roof itself. 


Duralumin : 


Characteristics of the metal : 


Treated and aged. 

Tensile strength = 38/42 kgr./imm? 
(24.12/26.67 Engl. tons per sq. inch). — 
Elongation = 16 to 24 %. — Elastic 
limit = 25 to 30 kgr./mm? (15.87 to 19.05 
Engl. tons per sq. inch). 

Duralumin is the light alloy most com- 
monly used. It is used for all linings 
which, whilst not increasing the weight 


of the vehicle, are likely to undergo 
shocks, or wear, such as floors in luggage 
compartments, or the driver’s compart- 
ments of railcars. For the same reasons, 
many builders have prefered to use alu- 
minium for the outside body panelling 
or the roof, 

The rail motor coaches built in France 
by the ENTREPRISES INDUSTRIELLES CHA- 
RENTAISES, mentioned above, consist of 
(cf. fig. 11) an underframe and a body 
built entirely of duralumin for the parts 
subject to stress or wear, with aluminium 
sheeting for non stressed parts of the 
vehicle. 

Another interesting application of du- 
ralumin has been in the 24-seater Miche- 
lines. 


Other alloys. 


Other light alloys of various composi- 
tions are available on the market. Their 
characteristics and their prices enable 
them as a rule to be classed between 
duralumin and aluminium. 

The wide use of aluminium and its 
alloys other than in the frame enables 
2 to 3 tons to be saved on a rail motor 
coach about 20 m. (66 feet) long. 


c) Non-metallic materials. 


With the exception of wood of which 
the body is wholly or partly made, the 
majority of non-metallic materials used 
are linings to insulate the vehicles or 
make them silent, and they are dealt 
with in a special chapter. Other mate- 
rials are used to furnish or decorate the 
interior of the rail motor coaches. 


3. Design and method of making the various 
parts. 


Cast partS are rarely used except as 
interior fittings (luggage-racks, door 
handles, etc.). 

However, an example of the use of a 
cast part as an essential element of the 
structure is seen in the railcars built by 
the AciERIES DU Norp, in France, with 
® 
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Fig. 11. — Railear built by the ENTREPRISES INDUSTRIELLES CHAKENTAISES (French State). 
Framing made of light alloys. 


a body bolster in cast stee] over the bo- 
gie centre pin. 

Another example is to be found in 
certain Belgian railcars in which the 
ends of the underframe are of cast steel. 


The usual rolled sections used in me- 
tal construction are being given up more 
and more as leading to excessive weight 
relatively to the strength obtained. 


Most of the framing and the linings 
are pressings from plates. As, however, 
presswork involves special and expen- 
sive plant, a large number of pressings 
must be made to meet the initial expen- 
diture. Consequently, many builders 
prefer to use bent plates, except when 
the complicated forms of certain end 
plates, for example, justify the neces- 
sary press tools for a few parts (see 


fig. 12, the framing of a RENAULT rail 
motor car). 


An interesting example of the use of 
tubes is to be seen in the body framing 
of the AusTRO-DaAIMLER fast rail motor 
cars on the Austrian Federal Rail- 
ways (see fig. 13). 

The body framing of the Dutch tri- 
plets is another example of a particular 
form of construction using tubes: the 
underframe and the body consist of 
tubes of the Mannesmann type in 0.25 % 
copper bearing steel, of circular or rec- 
tangular section, obtained either by 
hot-drawing or from bent plates welded 
together. As the parts cannot be riveted 
together, all units are assembled by elec- 
tric arc welding (see fig. 14, an example 
of assembly). 


4. Methods of assembly. 


The .parts in many cases are riveted 
up with the exception of such parts as 
the underframe, which have to stand 
iarge stresses. Welding is then an auxi- 
liary process, its use being determined 
by the ease with which it can be done 
{Belgian railcars). 

Some builders, however, have delibe- 
rately adopted welding. 

For example : 

— the C. K. D. railcars of the Czecho- 
slovak State Railways, in which the lon- 
gitudinal and cross members of the un- 
derframe are welded electrically, while 
the ‘floor is riveted to the underframe. 

— Figure 15 shows the body of a Fiat 
rail motor car wholly assembled by 
electric arc welding or butt welding 
in the case of heavily stressed members, 
electric spot or continuous welding for 
less important parts of the framing and 
. for securing sheet panelling. 

— The 4- and 8-wheeled Sxopa rail- 
cars of the Czechoslovak State Railways 
(fig. 16) which are completely assem- 
bled by electric continuous welding. 

Gas welding is little used, and the 
general tendency has been towards elec- 
tric welding under all forms. 


IV. — Description of certain modern 
railcar underframe-body units. 


1. Rigid frame, light body. 
BuGcaTti (France). 
a) Underframe. 


The underframe consists of two pres- 
sed-steel sole bars 8 mm. (5/16 inch) 
thick, the form being that of a girder 
of equal strength. These two sole bars 
are cross-braced in an absolutely rigid 
manner by intermediate cross bearers, 
also made of pressings, riveted to the 
soles. 

In line with the centre pins there are 
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Fig. 12. — Body framing of RENAULT rai 
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two intermediate cross members placed 
close together, forming a very strong 
caisson which acts as the centre bolster. 


b) Body. 
The all-steel body consists of 5 inde- 


pendent sections, the middle one, which 
contains all the motor equipment; the 
driver’s cabin; the luggage compartment, 
and the lavatory; the ends, of special 
shape, and the two intermediate sections. . 
These five sections are assembled toge- 


Fig. 18. — Body framing of AusTRO-DAIMLER railcar. 


ther by rubber blocks, which are heavily 
compressed by the tightening up of bolts. 

These five parts can therefore move 
relatively to one another, but the tight- 
ness of the whole is obtained by the com- 
pression of the rubber blocks. 

The intermediate sections each have 
a door on either side of the vehicle; this 
door, in pressed plate, opens outwards; 
it is fitted with a safety lock. Each part 
of the body is built up of a certain 
number of girders in double T section 
braced together by rolled sections of the 
same form, assembled by butt-welding. 

The sides and the roof are plated 
inside and out with « Celotex » (com- 
pressed cane fibre) between. 

The body is carried on the under- 
frame by a certain number of cup shaped 


supports secured to the sole bars, and in 
which rests a spherical pivot attached 
to the body. A block of indiarubber is 
placed between the pivot and the cup 
(ciautig. 1): 

The unit has two compartments, each 
of which can hold 24 passengers, con- 
nected by a gangway without doors. 

The side corridor gives access to the 
driver’s compartment, the luggage com- 
partment, and the lavatory. 

The seat backs are reversible to meet 
the passengers’ wishes. 

The windows are fixed and fitted with 
safety glass. 


24- and 56-seater MICHELINES (France). 


The frame and body of the 24-seater 
Michelines consist of a series of trellis 
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Fig. 15. — Friar railear (Italy). 


with imitation leather) in no way adds 
to the shock-resisting strength. 

This ultra-light construction adopted 
to reduce the load on the pneumatic 
tyres has been given up in the later 
larger capacity vehicles, 

Indeed, the 56-seaters have rigid 
frames in bent or pressed sheet steel 
(fig. 2). The sole bars have a large mo- 
ment of inertia. The body is built up 
of pressed aluminium sheets, bolted to- 
gether, and bolted to the underframe, 
impregnated wood laths being inserted 
between the two parts. 

The frame is carried on two bogies 
on which it rests on 8 supports (4 per 
bogie). 


— Underframe and body framing. 


Whilst the construction remains ex- 
tremely light, it shows a development 
towards a more rigid type of vehicle, as 
is shown by the following figures : 

Weight per metre (per linear foot) of 
body length : 


24-seater Micheline : 
56-seater Micheline : 


558 ker. (1 


230 Ib.). 
788 kgr. (1 737 lb.). 


1 737 


4- wheeled Skopa railcars, 
Czechoslovak State Railways. 


The underframe is electrically weld- 
ed; the sole bars are of the lattice type; 
their lower flange is made of steel tubes 
and also acts as a compressed-air brake 
pipe. The upper flanges and cross 
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Fig. 16. — Sxopa railear of the Czechoslovak Railways. 
View of underframe and body framing. 


bearers are angle bars. The solebars are 
cross-braced by plates carrying the body. 


2. Body and underframe forming 
a rigid unit. 
« LA BRUGEOISE » (Belgium): twin railcar. 

This set consists 
streamlined form. 

The two bodies are metal and form 
two rigid tubular girders carried on 
three bogies, wood being used for lining 
out the interior only. 

The underframe and the sides are in 
steel, and the roof is built up of steel and 
light alloys. 

In buildings the units, large use has 


of twin units of 


been made of rolled sections and pres- 
sed plates, assembled by riveting or by 
electric continuous welding. 

Special high-tensile steels were not 
used; rustless steel, aluminium and its 
alloys, have been used for fittings, for 
the roof, and for certain details. 


SCHNELLTRIEBWAGEN (Germany). 


The underframe is formed of Z bars 
which run straight through in line with 
the doors. The two longitudinals form- 
ing the lower frame are connected by 
light cross members of U shape. The 
ends are strengthened by strong caissons 
which act as buffers by the simple addi- 
tion of two hemi-cylindrical blocks of 
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indiarubber carried in two side buffer 
cases, The roof skeleton is completed by 
transverse members tied together by the 
side walls, which in this way add to 
the rigidity of the body. 

The outside panelling is steel plate 
2 mm. (5/64 inch) thick below and 
1.5 mm. (1/16 inch) thick above the 
waist rails. 

The roof arch is made of rounded 
plate 4 mm. (5/32 inch) thick, which is 
also used for the turned-down ends of 
the roof. The middle part of the roof, 
which is slightly curved, is made of 
6-mm. (15/64 inch) plywood covered 
with two thicknesses of special fabric. 

The inside of the body is covered in 
3-mm. (1/8 inch) plywood. 

When building the body frame ample 
use was made of « St 52 » (33 Engl. 
tons tensile) steel, which can be classed 
among the chrome-copper steels, the dif- 
ferent parts being welded together 
whenever possible. 


DUTCH TRIPLET SETS. 


The body skeleton has been built up 
from tubes of rectangular section, which 
were preferred to rolled sections in or- 
der to reduce the weight without di- 
minishing the strength. These tubes have 
been obtained, starting from the Man- 
nessman circular-section tubes, by hot 
drawing, which gave them the required 
rectangular section, Il appears that their 
price is not much higher than that of 
ordinary rolled sections. 

The whole of the tubes is assembled 
by electric welding; the side panels are 
also welded to the body framing. The 
centre body has been built up more 
strongly in view of the weight of the 
motor equipment carried in if. 

The ends of the train are streamlined 
to reduce the air resistance. 

In addition, the sides of the bodies are 
continued downwards by a petticoat in 
sheet steel which covers the running 
gear, to prevent the formation of eddy 
currents under the body. 


Special steels have not been used; 
ordinary copper bearing steel has been 
used exclusively. 


GANZ railcars (Hungary, Belgium). 


This builder has adopted, for his mo- 
dern railcars, the type of frame and body 
which forms a rigid girder of the Vieren- 
deel type, with 2 or 3 supports. 

The underframe alone is designed to 
take all shocks, should the vehicle be 
involved in a collision. 

The main parts, the underframe and 
the body framing, are very much streng- 
thened by the steel panellings of the 
body which are welded to the under- 
frame and act as gusset plates, as do the 
curved roof plates. 

The body pillars are riveted or arc- 
welded to it the whole depth of the sole 
bars. Chrome steel of 50/60 kgr. (31.75 
to 38.1 Engl. tons) tensile strength (see 
table II) is used throughout. 


Fiat (Italy) (see fig. 13). 


The underframe and the body skeleton 
are one rigid unit although very light, 
and are carried on two bogies through 
two cast-steel body bolsters. 

The body is carried on each bogie by 
means of two metal plates Jined with 
indiarubber, resting on 4 steel rollers 
secured to the bogie sole bars. The bo- 
gie centre, embedded in a rubber pad, 
is a spherical bearing. 

Except for the upper part of the roof 
and the two ends, which are covered 
with aluminium sheeting, ordinary steel 
is used throughout. 

The body framing is mainly built up 
of rolled-steel sections. 


FRANCO-BELGE (Nord Railway, France). 


a) Body framing. 


The whole of the body and under- 
frame forms a tubular structure based 
on the principles adopted in the case of 
all-metal coaches for fast trains. 
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The underframe consists of two sole 
bars of U shape, of pressed steel 4 mm. 
(5/32 inch) thick, which are rounded at 
the leading end; they are cross-braced 
by pressed cross bearers electrically 
welded, and riveted together. 

The body is built up of steel members 
3 mm. (1/8 inch) thick, also of pressed 
steel, and is welded and riveted. 

The side panels of the body are rive- 
ted along their lower edge to the top of 
the sole bar; the joint is completed by 
electric continuous welding. 


The roof consists of steel sheeting 
1.5 mm. (1/16 inch) thick. 


b) Outside shape of the body. 


The outside shape of the body was the 
outcome of many tests on models in the 
wind tunnel. It takes into account the 
fact that the rake has to run in both 
directions. 

These tests have led to a removable 
screen in duralumin sheeting, being 
fixed under the frame, which closes in 
as far as possible the running gear. 

The side lights, which are fixed, are 
set back 4 mm. (5/32 inch) only from 
the outside; the design of the doors also 
coincide with that of the outside of the 
body, so as to prevent the considerable 
increase of air resistance resulting from 
the usual setting of the lights. In the 
same way, the train lights do not project 
and are protected by glass which forms 
a practically continuous surface with 
the walls. Finally the exhaust chimney 
has been streamlined. ; 

Thanks to these precautions an air 
resistance coefficient of 0.32 has been 
obtained for the models in the air tun- 
nel, whereas the same coefficient for an 
ordinary railway vehicle may be as 
much as or even exceed 0.80. 


4-WHEELED SKODA RAILCAR 
(Czechoslovak State Railways). 


The underframe, the body frame and 
the inside sheet panelling are electrically 


welded and form one solid unit. The 
lower part of the railcar is shrouded in 
by a petticoat of sheet metal, which re- 
duces the air resistance when running. 


CHAPTER X. 
ARRANGEMENTS. 


I. — Sound and heat insulation 
of the passenger; compartments. 


1. Sound insulation. 


The suppression, or rather the reduc- 
tion, of noise and vibration inside com- 
partments is an important factor in mak- 
ing railcars comfortable. 

The suppression of noise is a very 
complex and delicate problem which 
requires a careful and methodical in- 
vestigation; this problem has many 
resemblances with that which arises in 
aircraft and some of the conclusions 
come to by the engineers specially deal- 
ing with noises in aircraft, Mr. Stephen 
ZAND, for example, might well be adapt- 
ed to railcars. 

Practically, noise would be diminis- 
hed : 


a) by a reduction of the vibrations; 

b) by a reduction in noise transmis- 
sion through the various parts which 
make up the vehicle; 


c) by absolute tightness of the walls. 


a) Reduction of vibrations. 

To damp out the vibrations which are 
transmitted to the passenger compart- 
ment, it is necessary to break the con- 
tinuity between the different sources of 
vibration and the inside of the body, and 
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Tas III. 
HEAT-INSULATING AND SOUND-DEADENING MATERIALS. 


Usual Nature. How Used for. How fastened. Remarks. 
description. supplied. 


Floor itself. Nailed. Usually covered with 
linoleum, with or 
without additional 


heat insulation. 


Compressed | Compressed | Sheets or |Lining body sides or|Glued or nailed (nails 


cane cane strips. roof (usual). with welded heads 

fibre. fibre. Sometimes used as] and points burred). 
an additional floor|Screwed down with 
covering. washer. 


Compressed 
cork. 


Cork. Do. Lining sides, floor|Nailed. 
and roof. Glued. 


Cork Cork. Pieces. |Lining the sides and|Sprayed with com-| Denmark. 
scrap. roof. pressed air gun 
Lining corrugated| after coating with 


sheeting carrying| paint. 
| the floor in some 
railears. 


Alfol. Crumpled Sheets. {Lining body sides and|Held in place by/For heat insulation | 
a aluminium roof. wires. exclusively. 
sheets. 


Asbestos Asbestos. Pieces. |Side and roof sheet-|Sprayed with com-|Drawback that cover- | 
scrap. ing. pressed air gun on] ing softens in sum- 
previously tarred] mer (inside paint) 

plates. stained). 


Rubber Ordinary Sheets Floor covering. Laid or nailed. Rubber sheets usually 
carpet. rubber. or used as a vibration 
Sponge strips. absorber under a | 
rubber. carpet or linoleum. | 


Linoleum. 7 Do. Do. Do. In some cases the) 
rubber forms the 
top covering. 


Felt. Wool or Roll. Lining floors and|Simply inserted or 
cotton. sides. glued. 


Compressed be e. Lining roof, sides, 50 Finland. 
wood wool. and floor. 2 


this is done by inserting blocks of in- tyres used on the MICHELINEs, and to a 
diarubber between different parts of the lesser degree, wheels of the DAIMLER 


railcar : type. 

1. Between the tyres and the axles, 2. Between the body and the running 
which gives the elastic wheels, The va- 5€ar. 
rious methods used so far have not given 3. Between the engine and its support. 


full satisfaction, except the pneumatic This latter precaution is particularly 
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important if the engine is inside the 
body. 


b) Transmission of noise by conduc- 
tion through the various parts of the 
railcar. 

Noises transmitted in this way can 
be reduced by the use of rubber as 
above; but to reduce them still further, 
the use of quite special sound-deadening 
materials would be desirable. Systema- 
tic tests ought to be made to classify the 
sound-deadening values of the different 
materials used. 

Table III gives the essential data for 
the various materials in ordinary use. 

The railcar floor construction plays 
an important part, and among the me- 
thods used to prevent noise being trans- 
mitted through the floor, the following 
may be mentioned. 

1. Corrugated steel sheeting lined on 
its upper face with compressed cork, to 
provide a level horizontal surface co- 
vered in turn by an insulating material 
on which linoleum is laid. 

2. The use of a double floor, the air 
imprisoned between the two parts pro- 
viding an excellent insulation. 

The principle of an air gap between 
the inner and outer walls is also used 
for the body sides and roof. 


c) Transmission of noise by the sur- 
rounding atmosphere. 


To minimise as much as possible the 
noise so propagated, the railcar should 
be made as airtight as possible, as noise 
penetrates through the smallest opening. 
Too often have the builders been satis- 
fied with covering the engine with a 
metal bonnet, either single or double, 
and also separating the engine compart- 
ment from the passenger compartment 
by a luggage compartment forming an 
air lock. 


2. Heat insulation. 


No. systematic investigation has been 
made into heat-insulation materials and 
methods in connection with railcar 


bodies; most frequently the arran- 
gements adopted against noise transmis- 
sion are used at the same time to re- 
duce heat exchanges. 

The materials used, with their prin- 
cipal characteristics and the way they 
are employed, are shown in table III. 


II. — Windows and doors. 


When dealing with fixtures it is rela- 
tively easy to make the vehicle air- and 
watertight; the doors and windows, 
however, which open, have to be abso- 
lutely tight when shut, and at the same 
time only require the minimum effort 
to be opened or shut. 

Drop lights can be divided into several 
classes as regards arrangements for pro- 
viding tightness : 


a) Fully sliding light, dropping into 
the case below, with felt or rubber pac- 
king. 

Water is allowed to enter into the 
casing below the windows and escape 
freely from it; evaporation is hastened 
by the air current through it (A. D. N. 
of the French Railways). 

b) Only the top part of the window is 
moveable, and slides in front of the other 
half; a simple band of rubber makes the 
joint between the.two half lights, and 
in the channel of the moveable half light 
when shut. 

The lower panel of the window can 
easily be made watertight (certain 
A. D. N. and RENAULT railcars on the 
French Railways). 


Method of operating moveable lights. 


In railcars of older types, the light was 
opened or shut by a leather strap, but 
all up-to-date rail motor cars are 
fitted with a winding-up gear of the 
automobile type, usually with a spring 
equalising device. 

These equalisers are housed under the 
light if this can be fully dropped. 

In some cases the moveable half lights 
are fitted on the sides with clips engag- 
ing in the side racks (RENAULT, France). 
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Doors. 


The doors, when shut, are made tight 
in most cases by special rolled sections 
in rubber. 

‘The doors usually are hinged, opening 
either inwards or outwards. 

Certain railcars are fitted with slid- 
ing doors (Holland, Belgium, French 
A. D. N.-railcars). Others have folding 
doors of the « portfolio » type (doors 
into the luggage compartment on the 
French Renault). 

In all cases, the doors are either fitted 
with a safety lock or a double-action 
lock. 

On certain railcars in Italy and Hun- 
gary, the driver can ascertain, thanks to 
an electrical device, that all the doors 
are shut. 


Kinds of glass used. 


All the railways use safety glass for 
the driver’s compartments. « Triplex » 
is preferred to tempered glass, because 
after having been broken by a shock it 
retains sufficient visibility for driving. 

In this connection mention may be 
made of the « Sigla » glass, used in Au- 
stria, which does not become translucid 
like the « Triplex », nor explode like 
the « Securit ». 

As regards passenger compartments, 
safety glass is not usually imposed by a 
government regulation. Its use, however, 
is becoming general in the form of tem- 
pered glass, of which « Securit » is the 
prototype in France. 


III. — Interior fitting out. 
Passenger compartment. 


From the operating point of view, 
railcars can be divided into two classes : 

— Accelerated local trains on secon- 
dary lines with little traffic; 


— Express trains between large cen- 
tres relatively short distances apart. 

In these two cases the time the pass- 
engers are in the vehicle does not ex- 
ceed a few hours, and consequently the 


interior arrangements can be made 
simpler than on main-line stock. In par- 
ticular, most railcars have only one bay 
without any partitions between the va- 
rious compartments. 

The interior. arrangement thus very 
often approaches that of a modern road 
motor car. The compartments are fitted 
either with fixed seats, with fixed backs, 
seating two or three, covered with imi- 
tation leather or fabric (1st class) (see 
fig. 17), or fixed seats with movable 
backs, or again individual reversible 
seats (see fig. 18). 

For some time a special investigation 
has been undertaken to improve the re- 
versible seats enabling passengers to 
always face the running direction. 


* 
* * 


Triplet railcars. 


We deemed it interesting to give 
hereafter, grouped on one plate (fig. 19), 
the diagrams of the various triple-unit 
rail motor sets now in service or under 
construction, namely : 


Reichsbahn — electric or hydraulic drive 
— under construction. 

Belgian National Rys. Co. — electric drive 
— under construction. 


Danish State — electric drive — under 
construction. 

Nord (France) — electric drive —- in ser- 
vice and under construction. 

Netherlands Rys. — electric drive — in 
service. 


Italian State —- mechanical transmission — 
under consideration. 


Messrs. MICHELIN, BuGATTI, and RE- 
NAULT, have just put into hand triplet 
sets for the French State Railways. 


IV. — Meals served in railcars. 


Several railways provide light meals 
in some of their railcars. 

As the companies wished to carry the 
greatest possible number of passengers, 
the space set aside for these services was 


Fig. 
so small that the installation has been 
particularly difficult to carry out. Then, 
too, the weight of the equipment and 
accessories, as well as the fuel to be 
used, has made the problem still more 
complicated. However, the question has 
been very elegantly solved, and we give 
below an enumeration of installations in 
service at the present time, as well as 
of others for railcars under construction. 


Railcars actually in service. 


The BuGAttTi twin railcars of the Pa- 
ris-Lyons-Mediterranean and the FRAN- 
co-BELGE triplet sets of the French Nord 
are now provided with a restaurant 
equipment (worked by the International 
Sleeping-Car Company). The space re- 


17. — Frat railear (Italy). — Interior arrangement. 


served for the buffet-kitchen is very 
small and the staff has to use Butane gas 
stoves when preparing hot drinks or 
dishes. 

A bar has also been installed on the 
SCHNELLTRIEBWAGEN so that cold and hot 
drinks can be served, the hot drinks 
being heated electrically. 


Railcars under construction. 


The International Sleeping-Car Com- 
pany is at the present time designing 
the equipment of three types of railcars 
under construction : FRANCO-BELGE tri- 
plet sets of the French Nord Railway, 
the triplet sets of the Danish State Rail- 
ways, and those of the Italian State Rail- 
ways. 
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Fig. 18. — Buearrr railear (French State Railways). — Interior arrangement. 


The space provided for the buffet-kit- 
chen on the French Nord triplet sets is 
larger than that on the rakes in service, 
and the Butane gas stove has been re- 
placed by a Butane gas oven; passengers 
will be able to order the same meals 
as in the dining cars. 

On the Danish triplets only very sim- 
ple meals and dishes are served, the 
stove and kettles being electric, as is 
the ice machine. 

In the case of the Italian State triplets, 
the space set aside for the kitchen and 
pantry is similar to that of the Pullman 
cars and the installation, though not de- 
finitely decided upon, will be similar to 
those on the Pullmans. 

The triplets now under construction 


VI-3 


for the Deutsche Reichsbahn are 
being fitted up with a buffet. 


* 
* * 


CHAPTER XI. 


also 


HEATING AND VENTILATION. 


A. — Heating. 


Most builders endeavour to use 
heat in the diesel engine exhaust, 
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their railcars. 


Certain builders have, Howerer, pre- 


ferred not to run any risk of interfering 
with the working of the engine, and 
have therefore installed hot-water heat- 
ing from an independent boiler, a method 
which is essential in districts where 
there are wide differences in temper- 
ature, or when it is 
quite sure that the railcars will be pro- 
perly preheated. 

The methods generally employed for 
heating railcars can be classified under 
four headings : 


1. — Heating by the exhaust gases; 
2. — Heating by the engine cooling 
water ; 


3. — Heating by hot air, the temper- 
ature of which is raised by : 


a) the exhaust gases; 
b) the cooling water. 


4. — Heating by means of an inde- 
pendent boiler. 


1. Heating by the engine exhaust gases. 


This method has the advantage of 
being economical and not requiring any 
special installation. 

On the other hand, the heating power 
obtained is obviously limited, as it de- 
pends directly upon the way the engine 
is working, so that it may be insufficient 
in periods of severe cold, or in less cold 
weather during the descent of long gra- 
dients on which the engine is not de- 
veloping any power. 

This type of heating is 
used : 


generally 


1. On petrol railcars, on which the 
number of heat units available is greater 
than in the case of a diesel engines; 

2. On diesel railcars the power of 
which is high for the services being 
covered; ; 

Heating is by plain or preferrably by 
finned tubes which latter assist the dis- 
persion of the heat. | 


transformed ee energy, £68 "heat ee 


desired to make 
of heating has a far from 


Tate the Asanti of exhaust gas dr 
ted into the heating pipes. 
It should be noted that this’ 


influence on the working of the 
as it impedes the escape of the 
gases, and therefore sets up a cour 
PrenrS in oe Sees 


Beat in prance pac. eiteane 
called « Standard » railcars of mee e 

AciEriEs DU Norp (A. D. N.); BugarTr 
railcars with four 200-H.p. petrol. en ag 
gines]; in Italy, Friar railcars; and (int poem 
Czechoslovakia. tS att 


2. Heating by the engine cooling water. 


As with the exhaust gases, heating by © 
circulating the cooling water of the en- = 
gine has a limited capacity, depending “et | 
upon the way the engine is worked. =t3 

In order to meet the lack of heat in 
cold weather, or when running undertiead 
low power, the equipment is generally 
completed in large-capacity railcars by = 
a standby heating plant (hot water heat- 
ing by means af an independent boiler 
or electric heating). 

Regulation of the heat .is sometimes 
automatic, by means of a thermostat 
which comes into action as soon as the 
temperature of the engine water exceeds 
a certain limit, by diverting part of this _ 
water towards the engine radiator. 

Preheating is obtained either by the 
standby heating installation when this 
is fitted, or by an outside source of 
steam supplying the normal circuit of 
the cooling water, or a special ‘prebeat- ah. E- 
ing circuit. I ; é 

This method of heating is used ine 
Austria (WIEN-SIMMERING railcars fitted é 
with one 160-H.p. diesel engine) ; in ‘ 


WEE 3 
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France (COMPAGNIE GENERALE DE CON- 
STRUCTION railcars, with one 135-H.pP. 
diesel engine; BaupET-DoNOoN-ROUSSEL 
railcars with one 105-H.p., C. L. M. diesel 
engine; CHARENTAISE railcars with one 
80-H.P. Junkers diesel engine); in Fin- 
land (railcars with one 150-H.p. M. A. N. 
diesel engine), in Hungary (various 
designs with diesel or petrol engines), 
and in Czechoslovakia (various rail- 
cars). 


3. Heating by air brought to the desired 
temperature by the exhaust gases or the 
engine cooling water. 


The air coming from the outside is 
heated : 

— either by circulation round the 
exhaust gas piping, 


— or by radiators through which the 
engine cooling water is circulated. 

Both these methods are economical as 
they do not require any piping being 
installed, the hot air being admitted into 
the compartments through ventilating 
inlets. Circulation of the warm air is 
obtained through the speed of the ve- 
hicle itself, or what is better, by electric 
fans. These methods combine very well 
with the ventilation properly speaking of 
the railcars, and even in the case of the 
cooling water, with their refrigeration; 
the latter is consequently particularly 
interesting in the case of railcars with 
fixed window lights. 


Figure 20 shows the hot-air heating 
system installed on the AuSTRO-DAIMLER 


Exhaust gases from engine. 
Air from the atmosphere. 

Fan. 

Air heater. 

Suction of air from atmosphere. 


Legend: 


f 
gq 
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= Warm air main pipe. 

= Warm air inlet into driver’s compartment. 

Warm air inlet into lavatories. 

Radiator. 

Warning device (coming into action when the 
pressure drops). 


Hl 


Fig. 20. — Hot-air heating installation on AusTRo-Darmier, railear (Austria). 


railcar with two 80-H.p. petrol engines, 
of the Austrian Federal Railways. 
The outside air, sucked in by a fan, 


is introduced into a heater, through 
which the exhaust gases are circulated. 
A main pipe conveys the heated air 
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to the compartments, and secondary 
pipes to the driver’s compartment and 
the lavatories. 

The method of heating by hot air 
heated by the engine cooling water is 
used in Germany on rail motor cars 
of various types, in Holland on the 
triplet railcars with two 410-H.p. May- 
bach-diesel engines, and in France on 
the Michelines. 

Figure 21 shows the installation on the 
Dutch sets the working of which is the 
following : 

The cooling water from each engine 
passes through two radiators in which 
the air is heated before being introduced 
into the compartments. 

When the weather is very cold, the 
water from the engines is further heated 
in an auxiliary oil-fired boiler before 
entering the radiators. 

This boiler is put into action by a 
thermostat as soon as the temperature 
of the cooling water on its way back to 
the engine falls below a certain limit. 


4, Heating by independent boiler. 


This method, similar to that used in 
central heating installations, is the one 
chiefly used for large-capacity railcars, 
especially for multiple units. 

It has the following advantages : 


coupling. 


— The power of the boiler is proportioned 
to the volume to be heated, and consequently 
it is easy to obtain the desired temperature; 

— Flexible working; 

— Easy regulation; 

— The heating plant is independent and 
does not affect the working of the engine; 

— The equipment can readily be used for 
prehating the railcar. 


The drawback of this heating method 
is that fuel must be stored and the rail- 
car staff is obliged to keep firing the 
boiler during the journey, when coke is 
used. 

Furthermore, there are additional fire 
risks. In principle, such a plant consists 
of a vertical tubular boiler fired by coke 


Cooling-water pump. 


Thermostat. 
Three-way valve. 
L = Fan. 


Vers les compartiments = to the 


N = Oil burner. 


M = Air filter. 


Legend : 


Air heater. 
Expansion chamber. 
H = Circulating pump. 


Cooler. 
= Samson apparatus. 


F = Hot water. tank for lavatories. 
Fig. 21. — Hot-air heating, Netherlands Railways triplets. 


B = Heavy-oil-fired boiler. 


A = Diesel engine. 
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or. gas-oil; the hot water runs into an 
expansion tank, circulates through the 
heating pipes and returns to the bottom 
of the boiler by a return pipe. 

The heating circuit consists of a sin- 
gle pipe, finned radiators, or in certain 
cases ordinary house radiators. 

Regulation, when automatic, is ob- 
tained by means of a thermostat con- 
trolling the draught (coke-fired boiler), 
or the fuel admission (gas-oil). 

The hot water is generally circulated 
in the heating circuit by means of an 
electro-pump, fed by the accumulators 
of the vehicle. 

In certain railcars a pipe is provided 
to. take hot water to the engine jacket, 
so as to heat the engine and make it 
easier to start. 

This method of heating has been 
applied on a wide scale in Germany 
(various railcars), in Belgium, in Den- 
mark (FRicuHs railcars with two 220-n.p. 
Frichs diesel engines), and in France 
(De DIETRICH railcars with two 100-H.P. 
diesel engines, S. O. M. U. A. railcars 
with one M. A. N. 210-n.p. diesel engine, 
FRANCO-BELGE railcars with two 410-H.P. 
diesel engines. 


B. — Ventilation. 


The ventilation of railcars is on the 
same lines as in ordinary coaches : 


— by opening the windows when not 
fixed; 

— by ventilating apparatus. 

Railcars are usually fitted with ven- 
tilators in the roof. 

These act either by aspiration or by 
feeding air under pressure into the 
compartment. 

The entry or the outlet of the air takes 
place through the. natural interstices 
and also by the windows. 

These devices are usually controlled 
by the passengers operating disc valves, 
the opening of which can be varied. 

In the FrRaNcO-BELGE triplet railcars, 
the windows of which are fixed, ven- 


tilation is obtained by lateral ventilators 
fitted by means of ball-and-socket joints, 
and which the passengers-can set to suit 
their wishes. 

In the 220-H.p. RENAULT railcars, two 
air inlets at the ends of the vehicle build 
up the pressure between the inner and 
outer linings of the body. This air. is 
then distributed into the compartments 
by adjustable ventilators. 

These methods are simple-and econo- 
mical but no ventilation is obtained 
when the coach is standing. 

Fans are more generally used in ve- 
hicles fitted with hot-air heating equip- 
ment. The air put under pressure by 
the fans passes over the heating elements 
before being discharged into the com- 
partments. 

The power needed to ventilate the 
coach varies according to the equipment 
from 6 to 17 watts per m? (17 to 50 watts 
per 100 cu. feet) to be ventilated; the 
number of times the air is completely 
changed per hour should be at least 12. 

Ventilation by fans is therefore rela- 
tively expensive, but has the great ad- 
vantage of being available for use when 
standing, as it is not always possible to 
open the windows in cold weather. 


* 
* * 


CHAPTER XII. 
AUXILIARY APPARATUS. 


By auxiliary apparatus we mean all 
plant used to produce the compressed 
air and electricity required on the rail- 
car for the auxiliaries. We will deal 
more particularly with the following : 
air compressors, charging dynamos, 
accumulators, and starters. 


Air compressors. 


The air compressors used on rail mo- 


tor cars are usually piston air pumps 
~- and are air-cooled. Their output differs 


from one type to another, as it is subor- 


dinated to the size of the vehicle and 


to the number of trailers hauled. They 
supply the brake gear and other auxi- 
liary equipment (sanders, screenwipers, 
and audible warning devices). 


These compressors give from 125 to 


1400 litres (4.4 to 49 cu. feet) a minute. 
The pressure is 7 to 8 ker. /em? (99.5 to 
114 Jb. per sq. inch). 

In the case of railcars with mechanical 
transmission, the compressor is coupled 
direct to the diesel engine or mechanical 
transmission, and it is fitted with valves 
automatically regulating the pressure 


- between two close limits, about 0.5 ker. 


(7 lb. per sq. inch). 

The Westinghouse Company has built 
belt-driven compressors which cut in 
and out as soon as the pressure rises to 
8 kgr. and 6 kgr. (114 Ib. and 85.3 Ib. 
per sq. inch) respectively. The drive 
is by a triple belt of trapezoidal section 
of the Texrope type. 

This arrangement considerably re- 
duces the wear of the compressors. _ 

On railcars with electric transmission, 
the compressors usually fitted are driven 
by special electric motors. 

On some steam railcars working at 


very high pressure, a special compressor 


is used, driven by a small high-pressure 
steam engine (Reichsbahn). 


Charging dynamos, 


The first railcars were fitted with 
dynamos of the automobile type. It was 
soon realised that this equipment was 
quite inadequate to meet the heavy ser- 
vice required from a railcar. The charg- 
ing dynamo, indeed, plays a very im- 
portant part, as it has to maintain a large- 
capacity battery, the lighting, and fre- 
quently to feed the electrovalves of the 
gearboxes and the reversing gear, as well 
as of the electro-magnetic brakes. 


have been imp C 
charge peed 


easy for SER a5, oe the 
charging current for the accu 

-As an example, a description of 
E. V. R. dynamo and the Bosch | BS ar 
is given below. 


&B. VR. dynamo. — The E, v. R. Fee = oe 
namo, a diagram of which is given in 
figure 22, is fitted with a main regulator, — 
and an auxiliary regulator. a) 

The combination of these two reguia-- : “e 
tors makes it possible to charge the bat- 
teries at a practically constant intensity Ba 
during two thirds of the charging time, 
and after that at constant voltage. 

This gives the advantages of constant 
voltage and of constant amperage with- 
out their drawbacks. ' 

This combination is of value when the — 
service covered by the railcar includes 
frequent stops and therefore involves the 
diesel engine being frequently restarted, 
which quickly discharges the battery. 

The main regulator is of the comb 
type; it inserts varying resistances into 
the excitation circuit of the generator. 

The output regulator is a trembler 
regulator, the contacts of which only cut 
under a current of some tenths of an 
ampere. Its electro-magnet is fitted with 
a main winding through which the total 
current generated by the dynamo passes, 
and an auxiliary winding with thin wire. 

Thanks to this auxiliary regulator, the | 
output cannot exceed the intensity for 
which it is adjusted; it is even possible 
to cut out one or two elements of the 
battery without the current exceeding its 
normal value. The most important ad- — 
vantage of this arrangement is that the 
battery can be charged up quickly and 
this is equivalent to making better use 
of the dynamo capacity. ‘ 

Moreover, with this cohen neta 7a i 
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Fig. 22. — The E. V. R. equipment. — Principle of design. 


Explanation of French terms: 


Régulateur principal = main regulator. — Conjoncteur-disjoncteur = self-closing circuit breaker. 
Régulateur auxiliaire de débit = auxiliary output regulator. 


. battery of accumulators can be charged 
with two dynamos in parallel, a feature 
of particular value for two-engined rail- 
cars with mechanical transmission. 


Bosch dynamo. — The Bosch dynamo 
has a six-pole field magnet system in 
shunt with the armature, through a vol- 
tage and amperage regulator. 

The voltage regulation is obtained by 
a double regulator; the excitation is ob- 
tained by two distinct windings, each 
circuit passing through a regulator. The 
voltage is regulated by inserting an 
additional resistance in the excitation 
circuit by a pair of contacts (fig. 23). 

This additional resistance is wound 
on the core of the trembler coil and 
makes and breaks the contact at high 
frequencies. 

This core also carries a voltage and 
amperage winding, through which the 
total current generated by the dynamo 
flows. 

This regulator gives a charging cha- 


racteristic independent of the speed of 
rotation within very wide limits : 1 000 
to 4000 r.p.m. 

On railcars with electric drive, the 
problem of charging the batteries is 
much simpler. 

If the auxiliary generator helps to 
regulate the electrical equipment, the 
battery is charged at constant voltage 
through a resistance; the excitation is 
corrected to suit the different working 
conditions of the diesel engine. 


In other cases, the characteristics of 
the auxiliary generator are suitable for 
charging the accumulators and, as in the 
previous case, the excitation is adjusted 
to suit the working conditions of the die- 
sel engine. These adjustments are made 
either by contactors, or directly by the 
railcar driver. 


Accumulators. 


Railcars with internal-combustion en- 
gines are fitted with a battery of accu- 
mulators, this being one of the essential 
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fittings. Indeed, the battery ‘s used to 
start up the diesel engine and to light 
the vehicle. On railcars with electric 
transmission, the voltage of the auxilia- 
ries is relatively high (96 or 115 volts), 
so the battery problem is easily solved. 
The engine is started by the main gene- 
rator and the current intensity does not 
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exceed the amount compatible with 
keeping the plates in good order. 

The problem is quite a different one 
when mechanical drive is used; the 24- 
volt tension generally adopted involves 
the use of very-high-capacity batteries 
such as 400 to 500 ampere-hours. The 
starting current strength for the diesel 
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Barreri€é£ 
Fig. 23. — Boscu dynamo regulator. 
Note: Régulateur double = double regulator. — Circuit d’éclairage = lighting circuit. — Batterie = 


accumulators. 


engines reaches 2400 amperes, so that 
these batteries work at 5 to 6 times 
their nominal capacity. 

Up to now, lead accumulator plates 
have been used and also alkaline batte- 
ries, the advantages and drawbacks of 
these types being well known. The 
alkaline batteries appear to be preferred 
by many railways. 


Starters. 


The diesel engines are in most cases 
started electrically; for this purpose 
series-excitation electric starters, fitted 
with suitable equipment, are used to en- 


gage without shock the starter pinion 
with the toothed ring and disengage it 
as soon as the engine fires; the release 
should occur automatically and with 
precision, as the armature would other- 
wise be driven by the diesel, and its 
rotational speed could break it down. 
The power of the starters depends on 
the size of the engines, the number of 
cylinders and their design. As a rule, 
starters of 6 to 15 H.P. are used, and 
sometimes several starters are coupled in 
parallel under the same toothed wheel. 


Scintilla starters. — The Scintilla star- 
ter has a series winding and an auxi- 
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liary winding. The latter is in series 
with the rotor, and rotates the starter 
in the opposite direction to normal run- 
ning and at reduced speed. 

In addition, an electro-magnet is 
mounted on the armature spindle, and 
causes the pinion to engage with the 
’ toothed wheel (fig. 24). 

As soon as the pinion is engaged, a 
contactor .allows the current to flow 
through the principal windings of the 
starter which begins to revolve in the 
normal direction and starts the diesel 


engine. The combined action of the field 
winding and the principal winding li- 
mits the speed of the starter. 

As soon as the diesel engine starts the 
current must be cut off. A roller coup- 
ling between the spindle and the pinion 
prevents the motor from driving the 
starter at too high a speed once it is 
started. 


Bosch starter with sliding armature. 
— The Bosch starter includes an ar- 
mature which, when at rest, is out of 
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Fig. 24. — The Scrnrinzta starter.!— Principle of design. 
Note: Enroulement série = series winding. — Electro-aimant = electro-magnet. — Enroulement 
auxiliaire = auxiliary winding. — Manette de commande = control handle. 


centre relatively to the poles. The in- 
duction system consists of a series win- 
ding, a shunt winding, and an auxiliary 
winding. The engagement of the pinion 
with the toothed wheel of the diesel 
engine is obtained by moving the arma- 
ture. The latter, when moved, only 
rotates at low speed, which makes it 


easy to engage the teeth of the pinion 
with the toothed ring on the motor. 

When the starter pinion and the toot- 
hed wheel are well in mesh, the starter 
itself automatically begins to revolve and 
develop the full power required to start 
the engine. 

As soon as the diesel engine is run- 


ar armature, hoe sath sure th 
the latter will not revolve at a dangerous ‘ 
speed. As soon as there is no pressure 


on the pinion, the armature of the star- 
ter returns to its normal position, as the 
shunt and auxiliary windings are not 
sufficient to overcome the action of the 
check spring. 


CHAPTER XIII. 


FIRE PRECAUTIONS. 


Proper fire organisation includes, on 
the one hand, preventive measures the 
object of which is to reduce the risk of 
fire to a minimum by eliminating the 
causes and by retarding its spread, and 


‘on the other, the placing at the disposal 


of the staff concerned of adequate means 
for ‘extinguishing fires at their outbreak. 


A. — Preventive measures. 


I. — Suppression of the causes of fire | 


due to the railear. 


We will examine hereafter the main 
parts of the railcars which require spe- 
cial precautions. 


1. Engine. 


Petrol engines carry in themselves a 
very serious cause of fire outbreaks, 
which diesel engines are free of, na- 
mely back firing into the carburetter, 
due to the engine being badly timed, or 
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2. Electric circuits. oa 


Electric short circuits are frequent 
causes of fire : they may be due either = 
to a wire breaking through mechanical _ nee 
causes (vibration) .or through a break- — 
down of the insulating material through | 
oil, and above all gas- -oil. e 

Mechanical fractures produce short 
circuits on railcars chiefly when the re- 
turn is made through the ground. In © 
this case the wires should he arranged es 
to run in covered or insulated and fire- 
proof tubes. 


Wires Pao ip the actioa of gas. 
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Up to the present, the builders have 
generally been satisfied with keeping 
the electric circuits away from the parts 
of the railcar where leakage of fuel and 
lubricating oil is to be feared; some of 
them have mounted them in special steel 
channels (FINNISH State Railways). 


3. Brakes. 


The bad working of a brake (shoe or 
drum) is capable of producing sparks 
or making certain parts red hot. Buil- 
ders take care not to put inflammable 
materials near these, or at least to pro- 
tect them by metal plates. 


4, Piping. 


The engines are carried either on the 
bogie or on brackets with indiarubber 
pads, which allows them to move slightly 
relatively to the body which carries the 
fuel oil pipes. 

To prevent this connecting piping 
breaking under the influence of these 
movements, flexible piping is used more 
and more, following aircraft practice. 


5. Fuel tanks. 


Fuel tanks and more particularly pe- 
trol tanks, usually carried under the 
coach, should be protected against 
shocks likely to start leaks. 

On the MicHELINE and Buearti rail- 
cars, the French Railways have adopted 
a system of protection similar to that 
of aircraft, which consists in fitting se- 
veral layers of pure rubber and fabric 
tightly bound round the tank by a metal 
grill. 

Certain railways use double-casing 
tanks with felt and poplar distance 
pieces between (Mozambique, MIcHE- 
LINES), 

In Italy very strong tanks in steel 
sheet, reinforced by metal rings, are 
preferred. 


II. — Elimination of outside causes 
of fire. 


All the measures we have just con- 
sidered apply to causes due to the rail- 
car itself; outside causes must not be 
overlooked. 


1. Portable lights or train lamps. 


Mobile lights are always electric (por- 
table lamps with plug, lamps or torches 
with primary battery or accumulator). 


When the driver of a railcar uses a 
bare-flame lamp, certain railway com- 
panies allot it a special place; others 
only allow the lamp to be lit outside the 
vehicle. 


2. Filling the tanks. 


When filling the tanks, the danger of 
fire is due to the vapours of the fuel 
from the reservoir, or to the latter over- 
flowing. During filling, most railways 
do not allow smoking, approaching with 
a bare-flame lamp, or leaving the engines 
running. Certain railways furthermore 
endeavour to suppress the above two 
causes of fire by using a design which 
gives a tight connection between the 
flexible filling pipe and the outlet of 
the tank and shuts off the petrol when 
the reservoir is full (RELLUMIT system 
employed on the French main line rail- 
ways). 


3. Garaging the railcars. 


The railways take care not to place 
the railcars near locomotives in steam, 
and not to run them over lines where 
freshly dropped cinders may be found. 

Certain countries (Austria, Denmark) 
do not apply these precautions to diesel 
railcars, 


III. — Precautions taken to prevent fire 
spreading. 


Unfortunately all the above measures 
do not protect railcars against all fire 


— 654 — 


risks. . When fire breaks out, it must 
be prevented from spreading as much 
as possible, so that the passengers can 
get out and the staff fight the fire with 
some chance of success. 


1. Construction of non-combustible or 
fireproofed-materials. 


Certain railway companies refuse to 
allow the use on railcars, of combustible 
materials not fireproofed. 

Fireproofing of the wood is by im- 
pregnation (in France — Oxylene pro- 
cess —— Incombustibilité), that of the fa- 
bric by soaking or pulverisation. 

No precise rule seems to exist about 
the method of fireproofing to be adopted, 
and the conditions to be imposed for 
accepting these fireproofed materials. 
How efficacious the pulverisation pro- 
cess may prove to be, is still unknown. 

Some railways are satisfied with pro- 
tecting the wood by fireproof painting or 
by covering it with suitable fireproof 
materials (asbestos sheeting or plates 
with air spaces). It should be noted, 
on the other hand, that certain materials 
such as linoleum, imitation leather, etc... 
cannot be made satisfactorily fireproof. 


2. Keeping fuel tanks away from the engines. 


wa 

In order to avoid having too much 
fuel in store quite close to the engines, 
many builders locate the fuel tanks un- 
der the vehicle, whence they feed a 
small fuel tank. Such precautions are 
particularly necessary in the case of 
petrol engines, as it has been found that 
a diesel railear could be wholly des- 
troyed by fire without the gas oil con- 
tained in the tank catching fire. 

By means of special devices, the pas- 
sage of fuel to the feeding tanks or-en- 
gines can be cut off immediately. For 
example, the Dutch railcars on which it 
is sufficient to operate two cocks placed 
together on one of the body sides, one of 
which cocks insulates the feed tank from 
the engine while the other cuts off the 


feed to the small fuel tank; the Italian 
and French railcars (MICHELINE or 
Bueartr) in which the action of a lever 
or switch cuts off the fuel from the 
engine. 


3. Closing the electric circuits. 


It should be noted that most of the 
builders have fitted a main switch for 
the electric circuits, handy to the driver. 


4. Cleanliness. 


All these precautions would be of little 
avail if the railcars were not kept abso- 
luteiy clean. 

They should be cleaned frequently so 
as to remove all deposits of dirty fuel 
and grease, which are apt to cause fires, 
especially on diesel railcars. 

As a matter of fact gas oil is as inflam- 
mable as petrol when heated to 80° C. 
(176° F.), and while petrol evaporates 
quickly once spilled, gas oil speads 
everywhere, even to a considerable dis- 
tance and does not evaporate. Further- 
more, an incombustible material burns 
very easily when impregnated with gas 
oil. 

On the other hand, the diesel engine is 
in itself much less clean than the petrol 
engine: this is due to the abovemen- 
tioned properties of fuel oil and to con- 
structional features (injectors). 


B. — Fire extinguishing methods. 


Railcars are as a rule fitted with ex- 
tinguishers, either portable or fixed, the 
latter sometimes working automatically. 

In addition, certain Administrations 
are providing in their railcars fire detec- 
tors with alarm signals, which arrange- 
ments can be very useful on railcars with 
several driving compartments (detectors 
fitted in Germany on petrol railcars). 

The types of extinguishers used by the 
different Railway Administrations con- 
sulted are as follows : 


a) Extinguishers with fire-proofing 


liquid (Nassléscher, Deutsche Reichs- 
bahn) ; 

-b) Carbon-dioxide foam extinguishers 
(either ordinary foam for extinguishing 
fires of hydrocarbons without alcohol, or 
special foam for extinguishing hydrocar- 
bon fires with alcohol) (French, Italian, 
Belgian and Finnish Railways) ; 

c) Methyl bromide extinguishers 
(French and Hungarian Railways) or a 
mixture of similar products (mixture of 
ethyl bromide and brom-ethyl used in 
Germany) ; 

d) Tetrachloride of carbon extinguish- 
ers (Austrian, Danish, French, German, 
Czechoslovak railways, etc...) ; 

e) Carbon-dioxide snow extinguishers 
(French railways). 


Mention may also be made of apparatus 
with powder, a few of which are used 
on the Hungarian railcars. 


The extinguisher with carbonic foam 
is cheap, but takes up much room; the 
foam dirties much and is a good conduc- 
-. tor for electricity. 


Tt cannot be used on railcars fitted 
with electric transmission nor on those 
running over electrified lines. 

Methyl bromide, carbon tetrachloride, 
and carbonic snow do not have these 
drawbacks. 


Methyl bromide unfortunately is very 
dear and very volatile (boiling point : 
4.5°), it necessitates special precautions 
in making the apparatus as regards tight- 
ness, which makes it still more expen- 
sive. 

Its efficiency (2 to 5 times greater than 
that of carbon tetrachloride) is much 
less poisonous than the latter, which 
makes it often used, especially in the 
case of fixed apparatus of high capacity. 

_Tetrachloride, in spite of the two 
drawbacks mentioned above, has its ad- 
vocates thanks to its very low price: it 


is therefore preferred for use in parts 
of the vehicle inaccessible to the passen- 
gers. 


Carbonic snow has great extinguishing 
power but the room taken up’ and the 
weight of the carbonic dioxide cylinders 
and the complicated piping limit its use 
(Paris-Lyons-Mediterranean, France). 

Different railway companies have con- 
firmed the efficacy of extinguishers in 
their railcars, this efficacy having been 
demonstrated by fires put out in service 
or during tests of the apparatus. 


Fire-extinguishing methods in railcar depots. 


Besides the extinguishers fitted on the 
railcars, extinguishers of greater capacity 
are kept in the depots, either portable 
or on wheels (20, 50 to 100 litres = 4.4, 
11 to 22 Br. gallons) in the case of foam 
extinguishers, 5 kgr. = 11 Ib. in the case 
of the tetrachloride extinguishers, etc....) 
as well as sand with shovels. 

Except in Hungary, no regulations as 
regards the number and capacity of ex- 
tinguishers to be employed according to 
the number of rail motor coaches garaged 
appear to have been issued. This ques- 
tion cannot, moreover, be solved uni- 
formly; the measures to be taken depend 
on the state of the surroundings and on 
the pre-existing local means of fighting 
fire (hydraulic pumps, etc...). On the 
Royal Hungarian State Railways two 
methyl bromide extinguishers of a capa- 
city of 2 kgr. are used for every five rail 
motor coaches garaged. 


* 
* * 

To sum up, all the railways have at- 
tached great importance to the solution 
of the question of fire protection and 
have at their disposal to-day efficient 
extinguishers adapted to the various pos- 
sible cases, and which have proved their 
value in service. 
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INTERNATIONAL RAILWAY CONGRESS ASSOCIATION. 


INQUIRY INTO QUESTIONS OF IMMEDIATE INTEREST. 


(Decision taken by the Permanent Commission at its Meeting held on July 29th, 1933 ) 


QUESTION I. 
Rail motor cars from the point of view of their construction. 


B. — Additional information and data brought up to date on the points already 
dealt with in part A-(Types of engines, Forms of transmissions, Running 
gear, Brakes) (1) — and: Body design — Lighting, heating and ventilation 
— Sundry apparatus and fire prevention — Speed characteristics and carrying 


capacity. 


REPORT 


(Countries outside Continental Europe), 
by E. WANAMAKER, 


Electrical Engineer, Chicago, Rock Island and Pacific Railway Company. 


Test methods and measuring devices. 


Most of those contacted advise that, 
due to the comparative newness of the 
art, methods of testing and checking 
have not been very well developed. 

Engines are as a rule periodically 
checked for bearing, journal, cylinder 
wall, piston and piston ring wear. All 
important parts liable to fracture, such 
as connecting rods are whitewashed 
whenever engines are overhauled. 
Some roads change the connecting rod 
bolts on a mileage basis. 

Gears are given close inspection, as a 
rule on a mileage basis. 

Gages, thermometers, regulators, etc., 
are checked periodically. 


Compression is checked whenever 
deemed necessary. 

The fuel and lubricating systems are 
followed closely at all times, as is the 
cooling system. 

The electrical equipment seems to re- 
quire closer supervision than at first 
thought necessary, especially the insula- 
tion of the various parts of the equip- 
ment. 

Those having the best success apply 
insulation tests periodically, preferring 
not to depend on visual inspections and 
such occasional checks and tests as 
might be made at the discretion of the 
maintainer. 

Instruments are also checked perio- 
dically. 


—_—_—+* 


(1) See Bulletin of the Railway Oongress, January 1935, p. 711. 
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Much poor workmanship has been | 
brought to light, as has quite some con-- 


siderable use of improper material, by 
failure of windings etc., after a few 
years’ service, such as should not have 
occurred. In many instances electrical 


connections were very poorly made, in- 


sulation was often improperly applied 
and -in many cases the mechanical fas- 
tening or blocking of coils or windings 
was, inperfectly done. 
mended that manufacturers pay more 
attention to the design and workmanship 
of their products intended for use in rail 
motor trains, since the service of main- 
line high-speed trains is very hard and 
exacting. It is impossible to give any 


attention to the equipment while on the 


road and time in the terminal-as a rule 
is limited since these expensive trains 
must be kept on the road if they are to 
effect economies. 


It should also be remembered that the 
maintainers in the terminals do not have 
the opportunity of watching the equip- 
ment while it is operating under load 
on the line. 

Traction motors should be _ better 
built mechanically and electrically, as 
their cost of maintenance will be ex- 


- cessive if they have to be disassembled 


in less than 200 000-mile periods. 
Experience seems to indicate that the 

manufacturers of both diesel engines and 

electrical transmission equipment are 


not sufficiently alive to the service re- 


quired of their products. Let it suffice 
to say that it is far more exacting than 
they seem to comprehend, 


Another point that. should .be given 


more consideration is the desirability, 


if not necessity, of having one designing 
chief in charge of at least the power 


plant, transmission and control and its — 


It is recom- 


industrial applications a 


rail corn ae rifts 
motives, as well as for 


ice. These engines weigh - 
3650 lb. and- 3 900 Ib. res) 
of them having an overall 
5/16 inches and an overall a 
71 inches. : oik 
This engine has not y 
in rail service but the b ilders 
fuel SEE ge of all engines 


per brakehorse-power facie oe 900 r.p.- a 
m.), and that maximum fuel efficiency 
of 0.43 Ib. per brake-horse-powe hour 
can be set for any horse-power output 
from 3/5 to 3/4 load. | 

The Waukesha Motor Company, — of 
Waukesha, Wisconsin, are building 1 Br. iy 
four-cycle, compression ignition engin ea 
of the airless injection type, with gl 
plug for cold weather starti 
85 % of intake air compress 
combustion chamber. This engi 
a copay of 100 HP. and is si 


aks ‘and ivicls in “England. 
Some think ao this aes e 
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tric ignition, cylinder pressures are no 
higher than gasoline engine cylinder 
pressures. ; 

The Cummins Engine Company, of Co- 
lumbus, Indiana, are building 200-n.P. 
engines in which the fuel is preheated 
and gasified before injection through a 
single self adjusting valveless fuel pump. 
This engine has given very good account 
of itself in switchers and may soon be 
tested in railcar service. 

The Caterpillar Tractor Company, of 
Peoria, Illinois, The Hercules Motors 
Corporation of Canton, Ohio, The Atlas- 
Imperial Diesel Engine Company and 
several other manufacturers are building 
small diesel engines of efficient design 
which they feel will enable them to 
eventually build engines suitable for 
small railcars and industrial switchers. 

None of the railroads reporting have 
used superchargers as yet, so have no 
data on this subject, although several 
are studying this type of design. 2-cy- 
cle engines use scavenging blowers of 
Root, and Centrifugal 4-Ib. type. 

Some of the railroads reporting take 
down or remove and replace engines 
through an overhead or roof hatch, using 
an overhead crane to facilitate the oper- 
ation. A few (in case of the smaller 
sizes of engines) remove them through 
the side or end of the car. 

The majority of the roads reporting, 
especially so in the United States, much 
prefer to mount the engines in the body 
rather than on the bogie or truck, chief- 
ly for the reason that they can be better 
protected from road shock and _ the 
weather, dirt, etc.; at the same time they 
are much more accessible for observa- 
tion when in service and for mainte- 
nance and repair in the terminal. 


Transmissions. 


a) Mechanical transmissions. — Distant 
control. 


From the reports received every indi- 
cation is to the effect that the mecha- 
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nical transmission has been generally 
unsatisfactory, (especially in the United 
States), in sizes or capacities greater 
than 150 u.p.; above this size the electric 
transmission has been used in practic- 
ally all cases. The hydraulic transmis- 
sion has apparently yet to be proven; 
several manufacturers are, however, en- 
deayoring to develop a satisfactory hy- 
draulie drive. 

The Clark Equipment Company of 
Battle Creek, Michigan, have built and 
are experimenting with a transmission 
of this type which they call the « Clark 
Turbo-Drive ». In a general way it is 
somewhat similar to the Voith-Sinclair 
design. The oil, however, is passed 
through a cooling radiator on its return 
from the units to the storage tank, to be 
again circulated by the pump to the 
units as directed by the control valve. 


The drive is a combination of two 
units, one a clutch unit, and the other 
a transmission unit (as ordinarily re- 
ferred to in the mechanical drive). One 
of the units is a torque converter, the 
other functions as a hydraulic coupling 
or clutch. 

The transmission drive shaft is con- 
nected to the driving axle of a truck 
through a combination of bevel gears, 
dog clutch, universal joints, spline shaft 
and propeller shaft. 

For simplicity’s sake, it might be said 
that the throttling of the engine, its 
power output and control, are practic- 
ally similar to those of an engine using 
an electrical transmission. In this type 
of transmission, there is a cushion bet- 
ween the engine and the transmission 
and driving axle, which factor is similar 
to the cushioning effect obtained by the 
use of the electric transmission. 

This cushioning effect is one of the 
vital factors of a successful transmission 
of a rail internal-combustion engine 
power unit. 

The torque converter has a _ torque- 
multiplying ability equivalent to appro- 
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ximately a 4 to 1 gear ratio at starting, 
with automatic changes of speed, and 
torque multiplication up to approxima- 
tely a 1 to 1 ratio, at which point the 
oil stream is diverted from the torque 
converter to the clutch or coupling mem- 
ber. 

For practical design, construction and 
operation, it will be necessary to give 
full consideration to the factors of wear 
and reliability of that part of the trans- 
mission between the turbo-drive and the 
axle, since this has always been a dif- 
ficult problem in rail equipment con- 
struction. It will also be necessary to 
give full consideration to the turbo-drive 
itself, since it is an innovation. 

To successfully determine the net 
overall or commercial efficiency of this 
type of transmission for rail service, it 
would seem essential that several such 
equipments be built and tried out in the 
class of service involved, under suitable 
direction and operation, 

The Clark Equipment Company is 
also working on the development of 
another form of transmission using 
gears in constant mesh, with hydraulic 
clutches, which retains the advantage of 
the cushioning effect inherent in the 
hydraulic clutches, affording a greater 
range in torque multiplication or gear 
reduction, at the expense of gears run- 
ning constantly in mesh and a multipli- 
city of hydraulic clutches. 

The hydraulic transmission is deserv- 
ing of much more study than it has re- 
ceived, and it is to be hoped that not 
only will there be some satisfactory de- 
velopment along this line but that the 
manufacturers of electric transmissions 
will also exert themselves to improve 
their product, for while the electric: is 
at the present time by far the most 
practical, as long as its efficiency is only 
80 % at its best power output, and the 
losses may run as high as 40 to 50 % at 
times, and its weight is approximately 
42 lb. per B.H.P. to transmit pewer from 
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a diesel engine weighing only some 20 
lb. per B.H.P. it would seem that there 
is room for improvement, especially 
when the cost and weight of the electric 
transmission is taken into consideration. 


Experience in the United States has 
been such that mechanical transmissions 
except for small single power units not 
larger than 150 u.P., with preferrably 
four to six speeds, according to the 
service in which used, have not been 
successful. 


b) Electric transmissions, 


The electric transmissions reported 
are all of the direct-current type, prac- 
tically all having a nominal voltage of 
600, the generators ranging from 500 to 
750 volts in detail design, with diffe- 
rentially-wound fields inter-related to an 
exciter and storage battery in such man- 
ner as to permit full engine utilization 
over a wide range of train speeds. It is 
this feature that has caused this type of 
transmission to be so universally used 
in practically all of the important or 
large motorization jobs. 

The traction motors, today usually 
ventilated by forcéd air, are series- 
wound with a series, parallel, shunt con- 
trol arrangement, direct or remote ac- 
cording to the requirements of the case 
in hand. 

In many installations an auxiliary ge- 
nerator is necessary, driven either from 
the main engine shaft or by a separate 
engine, depending on the general layout 
of the equipment as a whole and the de- 
mands for current for other purposes 
than for electric traction. 

The detail design of the remote con- 
trol which is now being installed almost 
exclusively has proven to be most satis- 
factory when of the electro-pneumatic 
type. The flexibility and reliability of 
this system, its simplicity and the ease 
with which it can be maintained as well 
as its characteristics which make for 
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easy and smooth train operation, are the 
outstanding factors involved. 


ce) Hydraulic transmissions. 


As stated above, the hydraulic trans- 
mission has been but little used, and to 
date it would seem that it cannot be 
classed as a standard of equipment. It 
is to be hoped, however, that future de- 
velopments will extend its use to the 
point where it may be classed as one 
of the successful types of transmissions. 


Bogies. Running gear. 


The roads reporting on the latest train 
to be built have apparently found the 
four-wheeled truck to be entirely satis- 
factory in riding as well as other qua- 
lities, up to its load carrying capacity. 


A detailed description of trucks for the 
« Flying Yankee » just completed by the 
Edward G, Budd Manufacturing Com- 
pany, for the Boston and Maine (figs. 24 
to 26, pp. 691 and 692) is given hereaf- 
Lek. 

The four trucks are of conventional 
outside bearing type of construction, 
with various refinements and improve- 
ments in design to improve the riding 
qualities, reduce weight and render 
quieter operation. They weigh 54100 
lb., exclusive of-the gears and motors 
of the power truck, and all have side 
frames and bolsters which were furnish- 
ed by the General Steel Castings Corpo- 
ration. 

The power truck, carrying the weight 
of the power plant, has 36-inch wheels 
and hollow-bored axles. The trailer 
trucks are considerably lighter in con- 
struction and run on 30-inch wheels. 
All journals are fitted with Hyatt roller 
bearings. The bearings have solid rol- 
lers, with hardened one-piece cages and 
inner and outer races. The boxes are 
electric cast steel and all parts of the 
boxes and bearings can be completely 
and easily taken down with ordinary 
wrenches. The design retains the free 
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lateral motion feature. Provision is 
made at the front of the box for visual 
inspection of lateral clearance and of the 
thrust members, without draining the oil 
or disturbing other parts. 

Rubber inserts are used extensively 
in the trucks. There are inserts under 
the center plate, in both top and bottom 
equalizer spring seats, and between the 
ends of the equalizers and journal boxes. 
The bolster chafing plates are of har- 
dened spring steel, but are insulated 
from the frame by vulcanized pads of 
sound-deadening rubber. Aft the sides 
of the center plate are strips of rubber- 
ized fabric belt material which take 
fore and aft thrusts and prevent metallic 
contact and transmission of sound. 
Rubber thimbles are also provided 
around the king pin and the center-plate 
bolts, the latter also including washers. 
Automotive brake lining is used where- 
ver the members of the truck-brake rig- 
ging are likely to rub. 

Holland helical-volute springs are 
used on the equalizers of all four trucks. 
These springs consist of the conven- 
tional helical outer. coil with an inner 
volute spring in place of the inner heli- 
eal coil. In order to dampen horizontal 
oscillations at high speed, Houdaille 
double-acting hydraulic railroad shock 
absorbers are installed between the bols- 
ter and truck transoms on all trucks. 
Not only is the dampening a benefit in 
eliminating uncomfortable side sway, 
but the double-acting features of the 
shock absorbers also prevent the bolster 
from striking through when the train 
enters a curve with a poor approach. 
The truck center-plate bearing, the bear- 
ing between the two articulation castings 
and also the truck side bearings are all 
faced with Oilite. 

The trucks are equipped with Simplex 
unit cylinder clasp brakes. On the 
power truck the brakes are operated by 
a single cylinder mounted on the rear 
end frame. Each trailer truck is equip- 


side, outside of the truck frames. | 


The distribution of the train weight 
is such 'that no two trucks are’ ‘loaded 
alike. With the train ready for service 


ped with wo. cylinders, one on each” 


the power truck is estimated to carry a et 


weight at the rails of 94 000 Ib.; the first 


trailer truck between the first and se- ‘Si 
the second 


cond car bodies, 47 700 Ib.; 
trailer truck between the second and 
third car bodies, 42 800 Ib.; and the 
third trailer truck at the rear seri of the 
train, 29 100 Ib. : 


_ The Union Pacific’s M-10000, as built 
by the Pullman Company. — All of the 
four trucks are of the four-wheel type 
with cast-steel frames and rolled-steel 
wheels. The front or power truck has 
36-inch wheels equipped with S.K.F. rol- 
ler-bearing journals, placed outside of 
the wheels to provide space necessary 
for the two motors geared one to each 
axle, the armature being wound for a 
safe maximum speed of 110 m.p.h. The 
traction motors are G.E., type 716-b-1, 
600-volt p.c, motors, rated at 300 H.P. 


They are force-ventilated, the air being 


cleaned before it is passed to the motors. 
The remaining three trucks have 33-inch 


rolled-steel wheels and inside-type rol- 
-ler-bearing journals to reduce the truck 


width and minimize air resistance. 

There is no metallic contact between 
journal boxes and truck frames, these 
being separated by rubber. The rubber 
separation is paralleled by coil springs 
which take the static load. Extreme 
lateral motion of the trucks is damped 
by rubber bushings, and chafing plates, 
ordinarily used between the truck bols- 
ter and transom, have rubber packing to 
cushion the movement due to accelera- 
tion and deceleration. All coil springs 
are mounted on rubber pads. 

Shocks absorbers on these trucks not 
only eliminated the uncomfortable side 
sway and lurch, but also effectively 
dampened what would otherwise be 
unpleasant vibrations, thus affording 


pete ae ae Scekern De 
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motors, , 36-inch wheels. arnie is t 
front truck which carries the weigh 
the power plant. The trailer trucks, 
though of the same general type, a’ 
considerably lighter in construction ar 
run on 30-inch wheels. All journals a Z 
fitted with Timken roller bearings. The Oe le 
axles are hollow-bored to reduce weight. 
Of particular interest in the construc- _ 
tion of the trucks is the extensive use of Ae 
rubber insulation to prevent the trans: ae 
mission of sound and other high-fre- 
quency vibrations to the car bodies. 
There are inserts under the center plate, 
in both top and bottom equalizer spring 
seats, and between the ends of the equa- 
lizers and journal boxes. Rubber liners ‘ 
in the pedestals are faced with Oilite 
metal plates, vulcanized on, which serve 
as bearing surfaces for the faces and 
flanges of the boxes. The bolster pads, 
which insulate the bolster from the 
truck frame, are also faced with Oilite — 
metal. In addition to the pad under the 
center plate, rubber thimbles are pro- - 
vided around the king pin and the cen- 
ter-plate bolts, the latter also including 
washers. A further precaution against 4 
unnecessary noise is the provision of 
automotive brake lining wherever the 
members of the truck brake rigging are 
likely to rub. To dampen vibrations of e 
lower frequency, Holland helical-volute 
springs are used on the equalizers of all nt 
four ces: eyes Ret ee ee “ian 
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an inner volute spring in piace of the 
inner helical coil. The center plate 
bearing, the bearing between the arti- 
culation castings and side bearings are 
all faced with Oilite. 

No two of the trucks carry the same 
load. With the train normally loaded 
the power truck is estimated to carry a 
weight at the rails of 98000 lb.; the 
first trailer truck, between the first and 
second car bodies, 67 000 lb.; the second 
trailer truck, between the second and 
third car bodies, 45000 Jb., and the 
third trailer truck, at the rear end of 
the train, 30000 lb. The nominal jour- 
nal sizes are, respectively : Power truck, 
6 in. by 11 in.; first trailer, 5 1/2 in. by 
10 in.; second trailer, 5 in. by 9 in.; 
third trailer, 4 1/4 in. by 8 in, 

Shock absorbers were effectively used 
on these trucks to overcome what would 
otherwise have been objectionable sway 
and vibration in the passenger com- 
partments. 

These trains are all of the articulated 
type and any tendency of the trucks to 
hunt was automatically reduced with the 
trucks designed as they were, and with 
the use of shock absorbers hunting has 
not been a problem. 

As yet no roads have reported the 
use of 4-wheel trucks in conventional 
types of light-weight high-speed trains, 
that is trains made up of individual self- 
supported cars, 

Those reporting as considering the 
use of such cars or having same under 
construction, advise that they anticipate 
the necessity of developing a new type 
of truck for these cars, and also the 
necessity of working out a new type of 
coupler with the trucks immediately 
under the ends of the cars for high-speed 
service, the cars probably having center 
instead of end entrances etc.; at the 
conventional speeds no trouble is anti- 
cipated. 

The only tread change reported on 
4-wheel trucks was in the case of sub- 
urban electric multiple-unit trains where 
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the flatter treads improved the riding 
qualities but no shock absorbers were 
used. 


Brakes. 


Brake systems in the United States 
have as yet been limited to brake shoes 
functioning against the tires or wheel 
treads and are therefore unable to sup- 
ply any data relatively to electro-ma- 
gnetic brakes, slippers, brake drums or 
blocks, bands, linings, etc. The clasp 
brake with shoes of various composi- 
tions but all applied in conformity with 
well known standards are universally 
used. 

Recent tests and operation of the 
Union Pacific Railroad Company’s six- 
car, 210-ton (including everything but 
pay load), streamlined train, powered 
with a Winton 900-H.p. diesel engine, 
proved beyond doubt the necessity for a 
thoroughly modern brake system. 


This train attained a speed of 120 
miles per hour for a distance of 3 miles, 
108 miles per hour for 18 miles and 
85 miles per hour for the 506 miles 
between Cheyenne, Wyoming, and Oma- 
ha, Nebraska, all of which are records 
for rail speed. The balanced speed of 
this six-car train is approximately 95 
miles per hour, 

Two nine-car trains of similar design, 
each powered with a Winton 1200-H.p. 
diesel engine are now being built in 
Pullman plant at Chicago for operation, 
one between Chicago and Los Angeles, 
the other between Chicago and San Fran- 
cisco. The six-car train is assigned to 
the run between Chicago and Portland, 
Oregon, the distance in each case being 
approximately 2 300 miles, to be covered 
in less than forty hours. 

The topography of the country tra- 
versed is quite varied, ranging as it does 
from flat prairie through ascending 
uplands to the heavy grades and sharp 
curves of the rugged Rocky Mountains, 
in all of which are to be encountered 
all varieties of weather conditions. 
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The arresting of 120000000 ft-lb. of 
energy on the six-car train at 90 miles 
per hour in the space of forty seconds, 
or about one half mile with safety and 
comfort to the passengers under emer- 
gency as well as under regular service 
condition, was a difficult feat of ac- 
complishment. However, the design as 
originally worked out and developed by 
the New York Air Brake Company for 
the Union Pacific’s M-10000, the three- 
car aluminium, light-weight articulated 
streamlined, 600-H.P. train, (the first of 
this type ever built), has proven entirely 
satisfactory and is now being built into 
the two 9-car 1 200-H.P. trains now un- 
der construction. 

In view of the importance of this fac- 
tor, (the smooth, quick and safe stop- 
ping of high-speed trains), am quoting 
in part from the manufacturer’s instruc- 
tion book relative to this brake equip- 
ment as follows. 

The modern high-speed unit trains 
had their inception with the Union Pa- 
cific, three-unit, articulated, streamlined 
train which was successfully introduced 
in February, 1934. These trains repre- 
sent a radical departure from conven- 
tional passenger equipment. The 
streamlined contour, light-weight con- 
struction, articulation of body units, all 
have resulted in unit light-weight trains 
capable of economically maintaining a 
50 % higher schedule speed than present 
passenger trains. The many new and 
improved operating and constructional 
features of these modern high-speed 
trains render the standard conventional 
passenger brake equipment entirely un- 
suitable for this type of service. 


High speeds have necessitated a brake 
equipment much faster in response, and 
one which will guarantee higher average 
retarding forces throughout the entire 
stop, in order that the stopping distance 
of these modern high-speed trains from 
high-schedule speeds, will not be appre- 
ciably greater than those obtaining with 


conventional steam trains, from the or- 
dinary speeds at which they operate. 

Light-weight construction has neces- 
sitated a departure from former air 
brake design in order to effect a decided 
reduction in brake equipment weight. 

Streamlining has necessitated redu- 
cing the overall sizes of individual de- 
vices in order to meet installation limi- 
tations. Also inclosing the equipment 
within the car body has increased the 
necessity of silent operation. 

Articulation of body units, together 
with the required increase in average 
retarding forces, have necessitated the 
provision for automatically reducing this 
force as the speed decreases in order 
to prevent wheel damage at the lower 
speeds. 

Recognizing, in addition to the above, 
that considerations of safety, comfort of 
passengers, and economy of time under 
modern severe traffic requirements de- 
mands a brake equipment possessing 
many characteristics not available in 
conventional passenger car brake equip- 
ments, and with a view towards provid- 
ing extremely rapid deceleration rates, a 
decided reduction in brake equipment 
weight, and simplicity of operation, the 
New York Air Brake Company develop- 
ed and introduced on the first Union 
Pacific train its Decelerometer control- 
led, electro-pneumatic brake equipment, 
schedule « DCE ». 

This equipment, as applied to the first 
Union Pacific train and as shown in 
figures 1, 2 and 3, is arranged for single- 
end operation and is particularly adapt- 
ed for installation on unit trains consist- 
ing of any practical number of articu- 
lated units. 

The operating and constructional cha- 
racteristics of the equipment are as fol- 
lows : 

1. Simplicity and flexibility for nor- 
mal service and emergency braking is 
insured by the straight-air brake system, 
employing relay valves which admit and 
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release air from the brake cylinders in 
response to the admission and release of 
air from a control line extending 
throughout the train, 


2. Positive response in. the event of a 
failure of the straight-air system to func- 
tion properly, is insured by the auto- 
matic emergency system, comprising a 
supervisory line running throughout the 
train, small vent valves and conductor’s 
valves connected to this line, and a 
brake application valve which operates 
upon sudden reductions in supervisory 
line pressure to produce an emergency 
application. 

3. Extremely rapid. and simultaneous 
response of each relay valve during nor- 
mal brake applications and releases is 
accomplished by the electro-pneumatic 
control of the admission of air to, and 
the release of air from, the control line, 
with provision for proper operation in 
the event of failure of the electric cir- 
cuit by paralleling all the electro-pneu- 
matic functions by purely pneumatic 
operation. 

4. Rapid development and exhaust of 
brake-cylinder pressure is accomplished 
by providing a relay valve and an air 
supply reservoir for the brake cylinders 
of each truck. During the application 
cycle, the air admitted locally to each 
pair of brake cylinders is supplied 
through the relay valve from the local 
reservoir which is continuously charged 
from the supervisory line. During the 
release cycle, the exhaust of brake-cy- 
linder air occurs locally through each 
relay valve. 

5. A high, uniform retarding force, 
procured by the employment of high 
braking ratios, is made practical because 
of the governing action of a decelero- 
meter, a device which operates automa- 
tically to adjust the braking force to 
provide a predetermined rate of dece- 
leration of the train as a unit. Thus, 
the advantage of using a high braking 
force when the speed is high and the 


coefficient of friction low, can be suc- 
cessfully utilized, because as the speed 
decreases and the coefficient of friction 
increases the decelerometer operates to 
reduce, and thereafter maintain, the re- 
tarding force at a predetermined uni- 
form value below that which might 
cause wheel damage. 


6. Being governed by the deceleration 
rate, the retarding action of the brakes is 
the same for any empty and load condi- 
tion provided, of course, that excessively 
high unit shoe pressures do not prevent 
obtaining the desired deceleration rate 
on the fully loaded train at the high 
speeds, 


7. Comfort of the passengers during 
all decelerometer-controlled stops is 
insured by the provision in the dece- 
lerometer for automatically changing its 
deceleration rate adjustment to a low 
value just previous to stopping, in order 
to eliminate a noticeable jolt at the end 
of the stop, which would certainly result 
were there a sudden change from a 
comparatively high deceleration rate to 
a state of rest. 


8. During emergency applications not 
under prompt release control of the 
operator, the emergency brake-cylinder 
pressure development is controlled in 
two stages; a rapid inshot to 60 pounds 
followed by a slower rate of develop- 
ment to the maximum required. This 
insures positive assumption of control 
by the decelerometer during such appli- 
cations, irrespective of initial speed. 


9. Proper provision is made for limit- 
ing the braking force to a value which 
will prevent wheel damage irrespective 
of speed, during such brake applications 
not under control of the decelerometer. 


10. Protection in the event of the 
operator becoming incapacitated is pro- 
vided by the safety control feature 
equipment which operates to produce 
an emergency brake application and 
close the engine throttle to an idling 


Figs. 1 to 3. — Piping arrangement of Union Pacific Railroad articulated trains. 


PNEUPHONIC 


Foot OPERATE? 
YWHISTLE VALVE 


MAGcnet CIRCUIT 
SurPcy SwitcH 


To ENaine THrotTTLe Contro. 


Oupvex ! 
Air Gace TIMING ae 
&) Reservoir DECELEROmMer 


<2 
ry) TIMING SANOING 
» VALVE 


Emercency 
Circuit, BREAKER 


STRAIGHT AIR 
Brake VALve 


ae 


Brake APPLICATION 
L] VALve 


Ge CONDUCTORS VALVE 
hag 
DiarHRAGM 


Foot VALVE 


a 


ContRo. RESERVOIR 


Sarety ContrRo. 


Tree Vay Cock 
Pipe ExHaust VALVE 


ll ManiroLo Fire 


1} 19g rp BRACKET 
coe 9 Es | mae ee aN NE - 4 
ap’ <4 
RS | SS 
a LS 
To Auxitiary—||—__ pe Volume Reservoir 
Devices = 


SANTING’ 
RRELAy VALVE 


U U 
AUXILIARY g 
Reservoir APPLICATION MAGNET CIRCUIT 


Common RETURN 
Renease Manet Circurr 


Masrer Revay Vavve_ 
SDuecex Circuit BREAKER 


=o) BC 
Service & Emercency 
RELAY VALVE 


LiohT YWeicHT 


¢ Brave Cruncers 
B 3 — Rese ‘mie riven 
i ES tire Greck VALE se 
MR, Sart Tr Vaive 
Fig. 1. — Piping arrangement of motor car. 


Conpucror’s 


MANIFOLD 
Pipe BRACKET 


Surcavisory Line 
CONTROL LINE 

Appuicaion Magner CRtaT 
Common RETURN 

ReLease MacneT CIRCUIT 


Service Ano (ss 
Emerscency 


4 FRELAY VALve 
Recay VALVE 


Reservoir 


Light YWeiaHT 
Brake CrLINGERS 


<a 


Fig. 2. — Piping arrangement of intermediate trailer car. 


667 


Skee oat, 


APPUCATION: Macner Circurr 


OMMON 
REueaseMAsneT Grecur 


Service Ang =, 
Emercency gall 
RRELAY VALVE 4 


RREevLay VALE b 


Reservoir / 


| 
fom 


Service Ano ~== ¥ 
Ememaency rag 


Rear Vavve dis 


qi 
& 


LIGHT WEIGHT 
Brake Cruinvers 


Pe 
» i 


"RES ef FS 


ELAY VALVE : b 
Reservoir 


fT = 
{cay 8 
oC { 
\ 8 
LIGHT WeiGHT 
Brake CrLingers 


Fig. 3. — Piping arrangement of buffet car. 


speed, should the operator for any rea- 
son remove his hand from the brake 
valve handle without first depressing the 
foot valve pedal. 

11. Protection in the event of ruptur- 
ed piping, or dissipation of main reser- 
voir pressure below a predetermined 
value is provided by the automatic ac- 
tion of the relay valves, which operate 
to produce an automatic emergency ap- 
plication whenever the pressure in the 
supervisory line falls below a certain 
value without an attendant increase in 
control-line pressure. This feature, dur- 
ing initial charging, prevents moving 
the train until a safe main reservoir 
pressure has been obtained. 


12. Emergency operation of the bra- 
kes by trainmen other than the operator 
is provided by conductor’s valves lo- 
cated at convenient points throughout 
the train, 


13. Proper operation of the train bra- 
kes when hauling the train « dead » 


is provided by an auxiliary automatic 
system which operates in response to 
variations in brake pipe pressure ini- 
tiated by the automatic brake valve of 
a standard steam road locomotive to 
admit or release air from the control 
line. The equipment is arranged for 
hauling the train « dead » by positioning 
only one three-way cock. 


14. Light-weight construction of all 
parts of the equipment is obtained by 
the extensive use of special aluminium 
alloy castings and by careful design to 
reduce the overall size to a practical 
minimum. 

15. Efficient operation over long serv- 
ice periods, and low operating and 
maintenance costs are assured by the 
employment of the most modern and’ 
proved principles of design. 


Parts of the equipment. 


The following is a list of parts, with 
a brief description of each part, as fur- 
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nished for the first Union Pacific train. 
This first train comprises a combination 
motor, baggage and mail car, a day 
coach, and a buffet car. The equip- 
ment readily lends itself to the inclusion 
of a fourth unit of similar type. This 
fourth unit will include the equipment 
shown on the piping diagram of the 
intermediate trailer car, figure 2. 


1. Two 25-cu. foot motor driven air 
compressors with suitable intake strai- 
ners which furnish the compressed air 
for the air brake system and auxiliary 
devices. 


2. A combined fuse and switch in the 
line from the engine to the governor 
and air compressor, protecting the latter 
from excessive flow of current and 
enabling the current supply to the com- 
pressor to be entirely cut off when 
desired. 

3. A compressor governor, which auto- 
matically controls the operation of the 
air compressor between predetermined 
maximum and minimum main reseryoir 
pressures. 

4, A main reservoir safety valve, 
which prevents the development of ex- 
cessive main reservoir pressure in case 
the governor for any reason fails to stop 
the compressor. 

5. Six main reservoirs, to which the 
compressed air is delivered, and in 
which it is cooled and stored for use 
in the air brake and auxiliary equip- 
ment. 

6. A main reservoir check valve, lo- 
cated between the fourth and fifth main 
reservoirs, which prevents the auxiliary 
devices such as pneuphonic horns, san- 
ders, etc., drawing air from the air 
brake equipment main reservoirs, there- 
by insuring adequate operating main 
reservoir volume for the air brake equip- 
ment. 

7. One 3/4-inch x 3/4 inch air filter, 
complete with a removable filter insert, 
located between the fifth and sixth main 


reservoirs for filtering all the main re- 
servoir air flowing to the air brake 
equipment. 


8. One 1/2-inch x 1/2-inch air filter, 
complete with a removable filter insert, 
located in the supervisory line branch 
leading to each service and emergency 
relay valve pipe bracket, for an addi- 
tional filtration of the air flowing to 
each relay valve reservoir. 


9. A duplex air gage, which indicates 
the main reservoir and control line pres- 
sures. The black hand shows main 
reservoir pressure at all times, and the 
red hand shows control line pressure 
at all times except when equipment is 
arranged for hauling the train « dead ». 

10. A brake valve, which (a) admits 
air to and from the control reservoir 
during normal service or emergency ap- 
plications and releases of the brakes, 
(b) exhausts air from the safety control 
pipe to initiate a safety control feature 
emergency application, (c) provides a 
constant maximum adjustment of the de- 
celerometer when the brake valve hand- 
le is in emergency position, and (d) 
admits air to the supervisory line when 
brake valve handle is in release position 
to release the brakes following a brake 
application valve initiated emergency. 


11. A control reservoir, which is con- 
nected to the duplex circuit breaker and 
master relay valve to provide a constant 
measuring volume for obtaining a sub- 
stantially uniform rate of brake applica- 
tion, and release, irrespective of train 
length. 

12. A duplex circuit breaker, which 
operates in response to the difference 
of air pressures in the control reservoir 
and control line, to provide proper oper- 
ation of the application, release and by- 
pass magnet valves during electro-pneu- 
matic brake applications and releases. 

13. A master relay valve which, upon 
failure of the electric circuit, parallels 
pneumatically the function of the duplex 
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circuit breaker by controlling the flow 
of air to or from the control line in 
response to the differential of air pres- 
sures in the ‘control reservoir and the 
control line. 

14. One application magnet valve. at- 
tached to each service and emergency 
relay valve pipe bracket which, when 
energized, opens to admit relay valve 
reservoir air to the control line locally 
at a rate regulated to provide a rapid 
and uniform development of control-line 
pressure throughout the train. 


15. One release magnet valve attached 
to each service and emergency relay- 
valve pipe bracket which, when ener- 
gized, opens to exhaust control line air 
to the atmosphere locally, at a rate regu- 
lated to provide a rapid and uniform 
release of control-line pressure through- 
out the train. 


16. One service and emergency relay 
valve for each truck which operates (a) 
to allow charging of the relay valve 
reservoir from the supervisory line at 
all times but prevents reverse flow; (b) 
to control the admission and release of 
brake cylinder air locally in response to 
the admission and release of air in the 
control line, thereby providing a prompt 
brake action at each truck; (c) to pro- 
vide an automatic brake application in 
the event of the main reservoir pressure 
falling to a dangerously low value; and 
(d) to provide an automatic brake ap- 
plication in response to a reduction in 
supervisory line pressure, should the 
control reservoir or control line piping 
be broken. 


17. One relay valve reservoir for each 
service and emergency relay valve, in 
which air at substantially main reservoir 
pressure is stored locally for admission 
to the brake cylinders during all types 
of brake applications. 


18. Two brake cylinders per truck, 
with piston and rod so _ connected 
through the brake levers and rods to the 
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brake shoes that when the piston is 
forced outward by air pressure, this 
force is transmitted through the rods 
and levers to the brake shoes, forcing 
them against the wheels. 


19. One automatic slack adjuster for 
each brake cylinder, which maintains 
a predetermined brake cylinder piston 
travel, and, consequently, a substantially 
uniform brake cylinder pressure. 


20. A decelerometer which, (1) with 
the brake valve handle in emergency po- 
sition automatically adjusts the braking 
force to maintain substantially uniform 
a pre-determined maximum rate of re- 
tardation throughout the entire stop; (2) 
with brake valve handle in lap ou serv- 
ice positions, automatically changes its 
adjustment to lower the retardation rate 
just previous to the final stop to bring 
the train to rest with only enough brake 
cylinder pressure to keep the train from 
moving; and (3) with the brake valve 
handle in release position permits a re- 
lease of the brakes irrespective of the 
position of the balanced control valve. 


21. A brake application valve which 
operates in response to a sudden reduc- 
tion in supervisory line pressure to : (a) 
produce an emergency brake applic tion 
which is under control of the decelero- 
meter for the major portion of the stop; 
(b) condition the sanding apparatus for 
sanding the rail a limited time; (c) 
cause a moyement of the engine throttle 
to idling speed; (d) close off commu- 
nication between the main reservoir and 
supervisory line and between the control 
reservoir and the brake valve; and (e) 
open the application magnet circuit. 

22. A safety control pipe exhaust val- 
ve, which operates during a safety con- 
trol feature emergency application, in 
response to a sudden pressure reduction 
in the safety control pipe, to open a 
large capacity vent on the supervisory 
line, and thus insure a prompt move- 
ment of the brake application valve to 
applied position. 


ke ied at t 
trol pipe exhaust paves which 
foot eae is pele cae? enables eee ors 


oa featute emecvenes uaneed n of 
the brekes. 


24. One vent valve on each anit of the 


train except the rear unit, which oper- 


ates in response to a sudden reduction 
in supervisory line pressure to provide 
a prompt and complete venting of the 
air in the supervisory line regardless 
of its length, and thus insure positive 
operation of the brake application valve 
during safety control feature, broken 
supervisory line, or conductor’s valve 
emergency applications. 

25. A by-pass magnet valve, attached 
to the brake application valve pipe 
bracket, which when energized opens 


a large-capacity port between the main 


reservoir supply. and the supervisory 
line. . 

26. A dead man’s control by-pass val- 
ve, which operates during all brake ap- 
plication valve initiated emergencies to 
automatically reduce the engine throttle 
to an idling position. : 

27. An emergency circuit breaker, 
which operates during dll brake appli- 
cation valve initiated emergency appli- 
cations, to open the application magnet 
circuit in order to prevent operation of 
the by-pass and service magnet valves. 


28. One conductor’s valve on each 
unit of the train, and one in the oper- 
ator’s cab, which operate to produce 
an emergency rate of supervisory line 
pressure reduction, and thus provide 
means for enabling trainmen other than 
the operator to dials: the brakes if ne- 
cessary. 


29. A two-position three-way ane . 
which in normal position connects the 


control and supervisory lines to the cab 


ne reservo 
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34. A pneuphonic horn operated from. rs 2 
a main reservoir supply for providing a an ‘eee 
audible warning device. e pee : 
35. A foot-operated whistle onloe for Baer x 
operating the pneuphonic horn. : ee 
36. A hair strainer located in 
main reservoir supply line to the stale 
valve and pneuphonic horn for p ] 
ing these devices ue forei n 
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38. A sanding relay valve which oper- 
ates to admit air from the main reser- 
voir: (a) to the sanding connection of 
the sand traps for sanding the rails, and 
(b) momentarily to the cleaning connec- 
tion of the sand traps for providing a 
limited high-capacity air jet to insure 
instantaneous sand: delivery. 


39. A timing reservoir for timing the 
sanding interval during automatic sand- 
ing operations. 


40. Various pipe fittings, armored 
hose connections, hose angle fittings, 
and bracket couplings, the location and 
uses of which will be readily understood 
from the piping diagram of the equip- 
ment. 

Two main pipe lines are used with 
the « DCE » equipment, the control line 
and the supervisory line, both lines 
being continuous throughout the train, 
and employing flexible armored hose 
for connections between the articulated 
units of the train. 


The admission of air to, and the re- 
lease of air from, the control line go- 
verns the operation of the service and 
emergency relay valves when making 
normal applications and releases. 


The supervisory line, normally charg- 
ed at all times to main reservoir pres- 
sure, forms the communication by which 
the relay valve reservoirs are kept charg- 
ed to main reservoir pressure. Through 
this line safety control feature, conduc- 
tor’s valve and broken pipe emergency 
applications are propagated. This pipe 
extends the entire length of the train, 
and is connected to the automatic sys- 
tem of a standard locomotive when haul- 
ing the train dead. 


Two electric control circuits, the ap- 
plication magnet circuit and the release 
magnet circuit, with a common return 
are used to provide electric control of 
the magnet valve portions of the service 
and emergency relay valves by the du- 
plex circuit breaker. One 0.25 mfd. 
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condenser is used in each circuit to 
prevent excessive arcing at the contact 
points of the circuit breaker. 


As shown on the motor car piping 
diagram, figure 1, a diaphragm cock is 
placed in a branch main reservoir pipe 
which leads to the water system. This 
cock is for the purpose of blowing out 
the water pipes with main reservoir air 
at desired intervals, 

While a pressure-reducing valve was 
not employed on the first Union Pacific 
train, for providing a pre-determined 
operating pressure somewhat lower than 
the main reservoir pressure, the equip- 
ment readily lends itself to the inclusion 
of a feed valve of the usual form. When 
so used it is interposed between the first 
and second groups of main reservoirs. 

Admittedly, the lighter the train, the 
easier the problem of heat dissipation, 
but we cannot afford to lose sight of the 
adhesion factor such as obtains at high 
train speeds, nor the relationship exist- 
ing between brake shoes and wheel 
treads or brake drums. 


In the event that high-speed trains 
become widely used, it is probable that 
rail brakes, possibly electro-magnetic, as 
well as electro-pneumatic with automa- 
tic friction control accessories, will be 
developed. At any rate, we have the 
satisfaction of knowing that today we 
have already tremendously improved 
our braking distances, and at the same 
time effected a great improvement as 
regards the comfort factor with increas- 
ed safety an automatic result. 


* 
* * 


Railcars in the different countries. 
a) UnitEp STATES. 


Table I shows the articulated motor 
trains and railcars now being built or 
recently completed for service in the 
United States. 
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Pad to Beer Bauer: 


ay to vail ia its igh Oe in 1932, 
a rg a2 ole coach was converted 


al Aue sukeal, ae ae the 
eel design having been evolved by 
Cotton Belt engineers. The operation 
this car Sgt ace ee successful, es 


iste in 1933, these coaches were put 
; in daily operation between Texarkana 
and Pine Bluff, a distance of 151.7 miles. 
rh) Their on-time po nencs pr enghout 


“f reve se. 


a P ior to the operation of these rail- 
th Been Belt ede a 


rou St. Lothis. Shortly 
es began their runs, 
ote an overnight run 


een eee Hed 
thr. -St Louis train of 
otton Belt: which passed through 
these cities at inconvenient early morn- 
ing hours, and did not arrive in St. 


Louis until late in the day. 


Type of equipment converted. — - The 
motor coaches which were ‘converted 
into rail-buses had each registered 
350 000 miles in highway service on re- 
gular bus routes of the Southwestern 
Transportation Company, before that 
company sold its coach interests to the 
Southwestern Greyhound Lines. These 
two coaches have since completed a to- 
tal of 80000 miles each of service on 
railway tracks. So far as their mecha- 
nical operation is concerned, the num- 
ber of road failures on the rails has been 
materially less than when they were in 
highway service. 

The rail-buses have a capacity of 27 
passengers and weigh 25 800 lb. empty. 
This is about 2 500 lb. heavier than when 
they were in road service, accounted 
for by the installation of lavatories, pi- 
lots, sand boxes, etc. The water tanks 
for the lavatories and toilets have also 
been piped to the radiators and serve 
as auxiliary water tanks for the purpose, 
while an auxiliary oil supply is also car- 
ried. 

Comparative costs. — Each rail-bus 
has a capacity of 134 gallons of gasoline, 
which is ample for a round trip, the 
buses being supplied with gasoline only 
at the Pine Bluff end of the runs, where 
tank facilities are more readily available 
than at Texarkana. They are mecha- 
nically inspected and maintained at Te- 
xarkana by the bus and truck mechanics 
of the Southwestern Company. They 
average five miles per gallon of gasoline 
and. despite the increase of 1 1/4 tons in 
weight, their gasoline consumption is 
the same as when they were in equiva- 
lent highway service. 
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The number of stops and of reduc- 
tions in speed is, of course, a predomi- 
nating factor in fuel consumption on 
either highways or on rails. In view 
of this, an approximately equivalent ga- 
soline consumption is remarkable, since 
the rail-buses make as many or more 
station stops, and since the railway cros- 
ses many more highways at grade be- 
tween these two points than the high- 
way crosses railways, making more 
speed reductions necessary in rail oper- 
ation. 


As previously stated, these units are 
being operated at a cost from two to 
three cents a mile cheaper than was 
anticipated, the figure of savings being 
based on a year’s careful cost studies. 

Mechanical details. — The operation 
of these rail-buses brought out a number 
of interesting comparisons, particularly 
as to braking. The coaches in their ori- 
ginal form were, of course, equipped 
with automotive-type air brakes, and, in 
highway operation a brake chamber 
pressure of 75 lb. was maintained and 
found to be satisfactory. 

Because of the adhesion factor, this 
pressure was arbitrarily reduced to 30 
lb. before the coaches were put on the 
rails. This, however, proved unsatis- 
factory under actual operating condi- 
tions because of excessively severe brak- 
ing action. The brake leverage was 
then reduced and the air pressure was 
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established at 17 lb. As far as actual 
braking was concerned, this pressure 
was satisfactory enough, but difficulties 
were encountered in keeping the pres- 
sure at exactly 17 lb. At such low pres- 
sure, even as much as one pound varia- 
tion one way or the other represented 
a large percentage of increase or de- 
crease, as the case might be, in the 
braking effect. 

This braking problem was finally solv- 
ed, however, when the Cotton Belt pur- 
chased brake lining with as low a co-ef- 
ficient of friction as possible. After 
this was applied, the brake chamber 
pressure was increased to 50 lb., and no 
further difficulties have been encoun- 
tered. 

The buses were operated for a time 
with the ordinary highway spring sys- 
tem. This, however, proved unsatisfac- 
tory for operation on metal wheels and 
rails. A new spring suspension, adapt- 
ed to the prevailing conditions, was de- 
signed by Cotton Belt engineers, and, 
since its application, rough riding has 
been eliminated. 


b) OTHER COUNTRIES. 


None of the railroads in the other 
countries reporting, indicate that they 
have any new equipment under con- 
struction at this time, except the Great 
Western Railway, of England, who re- 
port as shown in table II. 


TABLE II. 


= ——___= 
iamnce Number 
Car Horse- of 
of speed 
r. | power. é 
number. | powe engines. gear 
boxes 


NOMRWNe 


Suburban passenger. Fig. 4. 
Buffet car. 
> » Fig. 5, 
> > 
Not yet built. None available. 
> » > Do. 
>» >» > Do. 


Type of body. Drawing. 
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Diesel-electric articulated streamlined — 
light-weight high-speed trains. 


There are now in operation, in ihe 
United States, four trains of the « Ze- 
phyr » type, with five more under con- 
struction, making a total of nine, ‘ 

One of these trains is being built not 
with the idea of attracting more traffic 
to the run on which it is to be used, 
but to secure a lower cost of operation 


6. 


— General view of 


sleeping accomodation now in service 
or under construction. There are also 
two Union Pacific articulated « Stream- 
liner » trains with sleeping accomoda- 
tion now ready for long-haul service, 
with another similar train being built, 
making a total of thirteen diesel-electric 
articulated streamlined light-weight, 
high-speed trains, either in service or 
being built in the United States at this 
time, with prospects for many more in 
the not far distant future. 


quiring sle ae, Rea ie on. 

In addition to these articulated « Ze- 
phyr » type trains, there is now in sery- 
ice a Union Pacific articulated, « ; 
liner » train in daylight service, making — 
a total of ten articulated trains without 


Burlington « Zephyr » train. 


The « Comet ». 


The Goodyear-Zeppelin Corporation is 
at this time testing the three-car, high- 
speed, light-weight (aluminum alloy), 
streamlined, double-ended articulated 
diesel-electric train (the Comet) just 
completed for the New York, New Ha- 
ven and Hartford Railroad. 

The train was designed for oper- 
ation between Providence, Rhode Island 
and Boston, Massachusetts, two cities in 
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Fig. 7. — Burlington « Zephyr » train. — Car body construction. 


a densily populated section of New En- 
gland, 43.8 miles apart, with a proposed 
schedule of 44 minutes including two 
stops and speed limitations. The top 
speed of the train for this run was li- 
mited to 90 m.p.h., requiring rapid ac- 
celeration. Due to the rather short dist- 
ance and lack of facilities to turn the 
207 foot long train on both ends of the 
run, the train was designed as a double 
end train with power plants and con- 
trols on both ends. 

Two 400-H.ep. Westinghouse diesel en- 
gines are directly coupled to two rail- 
way-type generators and integral exci- 
ters, and two traction motors of 200 H.P. 
each are located in the two end trucks. 
In normal operation both diesel engines 
are used simultaneously, but the train 
can also be operated from either end 
with only one engine. 

The acceleration of the train is such 


that its speed will be about 60 m.p.h. 
within two minutes. 

The train is provided with comfort- 
able walk-over type chairs and will seat 
160 passengers. 

While light weight was considered of 
great importance for this train in order 
to obtain the required acceleration, 
strength and rigidity greatly influencing 
maintenance costs and life were consi- 
dered of equal importance. Maximum 
strength combined with low weight 
was therefore the keynote of the design; 
and a special type car body was de- 
signed to meet this requirement. This 
car body design offers exceptional rigi- 
dity and also a high factor of safety and 
energy absorbing qualities in case of 
collision, 

The floor of the cars is extremely 
low (32” above top of rail) and but two 
steps are required to enter or leave the 


train. These steps on both sides of cen- 
trally located vestibules are air-operated 
and in closed position; steps and doors 
retain an unbroken smooth outside sur- 
face with the rest of the train. This 
smooth outside with well rounded cor- 
ners, the covered bottom in which the 


8. — Burlington « Zephyr » train. — Car body construction. 


trucks are located and the good stream- 
lined shape of the ends reduce the 
air-resistance of the train to a minimum. 

Due to the low floor height, it was not 
necessary to reduce the cross-section of 
the passenger compartments in order to 
minimize air-resistance and, therefore, 
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a clear standing height of 7 ft. 10 in. in 
the center, and 6 ft. 8 in. doors could 
be provided. The width of 9 ft. 4 in. is 
also above normal and leaves a 26-inch 
aisle with two 43-inch double seats on 
both sides. The center of gravity of the 
train is about 54 inches above the rail 
top, and almost the same when loaded 
as when empty. 

A new type of truck suspension has 
been designed to take care of this low 
center of gravity and to provide easy 
riding at higher speeds. Elliptic springs 
have been eliminated and coil springs 
with hydraulic dampening provide the 
cushioning. Rolling of the car body 
has been almost entirely eliminated, pro- 
viding greater stability, and all oscilla- 
tions are of low frequency and well 
dampened out,. which is necessary for 
passenger comfort, 

Scientific heat- and sound insulation 
is applied throughout the train. All 
passenger compartments are indirectly 
_lighted and a thermostatically-controlled 
‘air-conditioning system provides venti- 
lation and heating or cooling, as re- 
quired by weather conditions. The in- 
terior design is purely functional, with 
emphasis upon simplicity and the color 
scheme has been chosen to create com- 
fort and warmth as well as cheerfulness. 
A limited number of tan colors, ranging 
from the light ivory tone of the ceiling 
to the deep rich copper color of the seat 
covers, combined with metal moldings 
and other hardware of natural silver 
satin finish, has been selected to create 
an esthetic appearance and to let the 
various materials express their own 
beauty. Ornaments have been strictly 
avoided. 

Various safety features are incorpo- 
rated in the design. An efficient air 
brake system with deceleration control 
stops the train from its higher speed in 
a shorter distance than present train 
equipment can be stopped from its lower 
speed. The train cannot start before 
the air reservoir pressure is up to nor- 


General view of six-car train, Union Pacific Railroad. 
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mal, and in case the engineer should 
loose conciousness, the train will stop 
automatically. The train cannot start 
while the doors are open and the steps 
cannot be closed while somebody — is 


oul automatically idles the engines a 
if the lubrication mien does not fun 


Fig. 14. — Union Pacific train. View of car framing from inside. 


built as a tube with flat sides and well 
arched roof and bottom. -In place of 
the center sill and other longitudinal 
framing of the conventional train, four 
longitudinal tubular members run the 
entire length of each car at the four 


corners of the cross-section. They are 


held in place by the roof carlines, side. ; 


posts and floor, to form a structure 
which has a high bending and impact 
strength. These longitudinal members 
are connected at the end of each car 
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Fig. 15. — The « Comet », New York, New Haven and Hartford Railroad. 


by bulkheads, ridigly cross-braced, 
which transmit the stresses to the arti- 
culated couplings. The outside panel- 
ing is so fastened to the body framing 
that both can develop a high percentage 
of the strength of the unit. This arran- 
gement provides a body which has a 
bending and impact strength well in 
excess of what is considered safe prac- 
tice. 


The tubular construction employed in 
the « Comet » places most of the material 
in the outer shell, and since by locating 
the strength members at the greatest pos- 
sible distance from the center of gravity 
of the cross-section the maximum mo- 
ment of inertia is obtained, the deflec- 
tion in the fully loaded cars is less than 
one-sixteenth of an inch. The torsional 
rigidity is so high that the car can be 


supported on one side and at one end 
with only one-sixteenth of an inch tor- 
sional deflection on the opposite side. 

With weight reduction and safety pa- 
ramount factors in the design of the 
« Comet », aluminium was selected as 
the main structural material. In its 
strong alloys, it has approximately the 
same strength as structural steel, but 
weighs only one-third. This permitted 
the use of more rugged sections which, 
so far as the strength-weight ratio is 
concerned, could not be duplicated in 
the steels commonly used in car con- 
struction. In the case of the high- 
strength steels, the sections would have 
been one-third the cross-sectional di- 
mensions for equal weight. 


The resistance of aluminum to corro- 
sion under the conditions encountered 


- on the sea coast lines of the New Haven, 
and the fact that the metal can be ob- 
tained in extruded as well as rolled sha- 
pes, may be considered as secondary 
factors which led to the adoption and 


use of aluminum in the construction Ofme 


the « Comet ». The aluminum sections 


Fig. 16. — The « Comet », New York, 
New Beves and Hartford Railroad. 


are assembled by means of aluminum ri- 
vets driven cold. The rivet alloy was 
selected after a series of tests at the 
Goodyear-Zeppelin plant, in Akron, and 
combines ease of driving with excellent 
corrosion resistance. The shear value 
of the rivets and the bearing value of 
_the metal in which they are driven 
make possible a highly efficient joint. 


The « Comet » is the first train whic 
has been built with aluminum rivets 
throughout. 

The four longitudinal Taped 
bers are tied into heavy welded steel 
end-sills through the end bulkheads. 
The center vestibules are formed by two | 
strong diagonally braced bulkheads. 
Diagonal members at the corners of the 


end bulkheads provide lateral rigidity 
and help to distribute the stresses due 


to shocks up into the whole circum- 
ference of the tubular car body. Since 
the shear is least at the center of the 


car, the shear deflection is reduced ap-_ 


preciably by placing the door at this 
point. 

The underframe consists of two lower 
longitudinal tubular members connected 
with trarisverse floor beams, spaced 39” 
on centers, and having a depth of 21” 
at the center. These are braced by sup- 
plementary longitudinal members form- 
ing a series of rectangular compart- — 
ments, in whieh various parts of the 
equipment are located and easily acces- 
sible through trap doors in the floors. 


The underside of the underframe con-. 


sists of sheeting attached to the floor 
framing. 

The car floor consists of Kovsinnel 
flooring, with cork filler, and one-half 
inch sheet cork as insulation. Rubber 
is employed as the top flooring, 

The roof structure is formed by con- 
necting the two upper longitudinal tu- 
bular members with pressed sheet car- 
lines. It is braced longitudinally by six 
intermediate purlines. The sheathing is 
formed from heavy gauge sheet, Be- 
cause of its unusual thickness and the 
small size of the panels employed, the 
roof is extremely rigid and capable of 
carrying a beayy, bende load without 
wrinkling. 

The two end cars have the same fe. 
of construction as the center car, except 
for the extreme ends in which the power 
plants are located. In the engine room, 


mem- 


ransverse bulkheads 
e a series of compart- 
rage of fuel, lubricat- 
. All brackets requir- 
ural connections, the 
Ppulkneeas ‘at the body bolster and 


aie 2 to the rounded front end 


an car, ite Resion of the moot 
mmediately above the bedplate is re- 
lovable. — 

- Each end of the train forward of the 
= power plant involves a design which 
contributes to extreme rigidity. The 
vers two lower longitudinal tubular members 
Bre oh are formed into an arch at the end of 
: the car and riveted into a welded steel 
structure. The lower portion of this 
welded steel member forms the pilot, 
ee. while the rear portion is connected to 
4p the floor structure and to a heavy shear 
a plate. It also forms the pocket for the 
— stationary draft gear and a removable 
coupler which is carried inside the train 
when it is running under its own power. 


RETR RATES 


with the wel dea. Coe rout Seales is 
tied in with two arches composed of the 
upper and lower edges of the window- 
frame girders, and on the top flares out 
in the form of a « Y » into the two upper 
longitudinal tubular members which are 


arched to meet with it. 


The entire framework is covered with 
thick plates, as is the bottom of the 
underframe. This results in a com- 
plete shell reinforced by the framework, 
window posts and bulkheads. The 
front ends are designed so that they may 
be removed at the front engine room 
bulkheads and replaced by new ones 
without reducing the strength at the 
points of connection, thus minimizing 
the period the train is out of service for 
repair. 

Rubber has been very extensively used 
on this train, for example: rubber 
spring cushions, rubber side bearing 
springs, weather stripping, engine 
mountings, and flooring. 

This is the first train of this type 
to be built in the United States and its 
testing and operation will be watched 
with ieeen: interest. 


The « Flying Yankee ». 


The « Flying Yankee » was built to 
replace steam equipment on a 730-mile 
per day run between Boston, Massachu- 


Fig. 17. — The « Flying Yankee », Boston and 


VI-6 


Maine, and Maine Central Railroads. 


the lines of the Boston and Maine and 
Maine Central Railroads. ; 
This is also a 3-car articulated light 
weight streamlined train. 
The first of the three units in the 
train contains the power plant, a small 


baggage compartment which includes 


the oil-fired heating boiler, a buffet and 
seating space for 28 passengers. The 
second unit is divided by a partition 


near the center, the forward compart- — 


ment seating 24 passengers and the rear 
one 36. The trailing section includes 
toilet facilities, a forward passenger 


Fig. 18. — Front view 
of the « Flying Yankee >. 


compartment, seating 32 and a lounge 

with chairs for 20. ; 
Swing-type double doors are located 

near the center of each car. These have 


setts, and Bangor, cranes running over — 


side piping, aah: air co 
equipment and other auxiliar a 
tus. The: space is_ closed with 
hatch covers, iit oir tat 


The car-body structure Q), fe iis a =. 
very large extent — the entire | body | 
structure of the tr ain from floor to roof rus a 
performs load-carrying functions. The ms 


Budd form of truss construction, which ' 
employs built-up sections of thin- gage ine a 
stainless steel, is used. The truss mem- 
bers are generally of box sections formed 

of deep flanged channels and cover | 
plates joined by the Shotweld system. 

The 18-8 steel of which these sections are 
formed has a minimum tensile strength 

of 150 000 lb. per sq. inch and an elastic 
limit of 120000 Ib. per sq. inch, with 
satisfactory ductility. 


All welding in the structure of ihe 
Flying Yankee was done by the Shot- 
weld process, developed and patented 
by the Edward G. Budd Manufacturing 
Company. This effects a specific regu- 
lation of the pressure, the electric cur- — 
rent value and the duration of its 
flow, thus maintaining unimpaired the 
strength and the corrosion-resisting pro- 
perties of the material. The welds will 
withstand torsion up to 90°. They de- 
velop a shearing strength of 75 000 Ib. 
per sq. inch. 

The floor forms a stiff horizontal gir- 
der through which end loads are distri- 
buted to the side girders. Its structure 
is made up of a corrugated sheet of stain- 
less steel, the bottoms of the rectangular 
corrugations of which are welded to a 
flat sheet and both in turn welded to the 343 
longitudinal stringers, of which there 
ase ten across the car. These, in turn, 


(1) This paragraph is reproduced from The 
Railway Age, as well as figures 18 to 28 incl. 


Fig. 19. — The « Flying Yankee ». — Observation lounge. 


are secured to transverse supports built 
into the car frame. 

In addition to the compressive 
strength of the floor which, by itself, is 
sufficient to satisfy R.M.S. requirements 
for buffing conditions, there is included 
a center sill design according to R.M.S. 
specifications for a 50 % heavier train. 
In the baggage compartment the floor is 
designed for a loading of 600 lb. per 
lineal foot. 

The roof is designed to assume the 
entire compression load. It is built up 
of longitudinal corrugated sheets welded 
to roof carlines and is locally reinforced 
at points of maximum stress. The en- 
closure below the floor is not a primary 
part of the load-carrying structure, 
except at the baggage doorway where it 
is reinforced to serve much the same 
purpose as the roof. Longitudinal 


trusses which extend from end to end 
of each underbody between the sides 
and center sills serve to add torsional 
stiffness to the entire structure and are 
reinforced at the step wells. Between 
them is a clear space, closed with light 
hatch covers, in which all piping, tanks, 
etc., are disposed. 

The engine bed, fabricated by Luken- 
weld, Inc., is a rigid arc-welded struc- 
ture of steel plate, annealed after com- 
pletion of the welding. It forms a com- 
bination bumper, engine bed and bolster. 
The material is Lukens Steel Company 
Cromansil, with a tensile strength of 
90000 lb. and an elastic limit of 
70000 lb., possessing a high resistance 
to fatigue and shock. It is built into the 
lower chord member of the side trusses 
and forms the foundation for the nose 
structure of the car. All vertical end 
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members are framed into pockets in its 
top member. In order to reduce the 
local deflections at the bolster beam of 
the rear truck and near the articulation 
castings it was necessary to limit the 
stresses to a rather low figure. Similarly 
fabricated members are built into the 
car structure at these points. Near the 


articulation castings these members are — 
combined center sills and needle beams 
which bring the entire side-truss struc- 
ture into play to resist the bending set 


Fig. 21. — The « Flying Yankee ». — Welded 
Cromansil bolster and rear center member. 


up in the center sills and floor structure ‘ 


by the eccentric center-plate loading of 
the articulation casting. . 


The nose construction consists of a 
deep, stiff diagonal member in the ver- — 
tical center plane of the car which is 


reinforced with a stiff horizontal arch 
at the belt rail and with a diaphragm 
which forms the bottom of the engine- 
cooling air-intake chamber above the 
cab windows. This diaphragm consists 
primarily of two horizontal beams slop- 
ing back from the central collision post 
diagonally to the upper side structure 
rail. <A tie bar across the car resists the 
spreading action resulting from a blow 
on this collision beam. These horizon- 
tal beams also serve as the top support 
for the intermediate posts around this 
end, all of which are reinforced for 
maximum collision protection. ‘3 

' The articulation castings are tied into 
the bodies by riveting to the end posts 
and frame and also to the Cromansil 
reinforcements at the end of the center 
sills. No rivets other than those con- 
necting the end-sill castings, engine 
beds, needle beams and the rear bolster 
beam to the side frame are used in the 
car structure. The transverse horizontal 
arms of the castings extend out only 
far enough to carry the side bearings, 
and the load is carried to the side 


frames through the end truss structure. 


Through the stiff end structure the reac- 


tion from the weight on the truck center 


is carried to the main side frames. The 
bending moment due to the eccentric 
loading at the articulation center pins 


‘Fig. 20. — Fl 


istributed to the center sill and the 


elcaet 
deadlight panels are finished with 
100th surfaces. These laminated pa- 
some of which are of unusual 


i They are stainless steel out- 
side, copper inside with a wood lami- 
nation between. 

-- -‘The space below the floor level is 
. enclosed with light corrugated sheathing 


similar to the roofing, with light hatch 
ections under the center. This sheath- 
ing is insulated with 1/2-inch hair felt 
stitched between two layers of 80-lb. 
waterproof Craft paper, the outer side 
of which is cemented to the sheathing, 
an arrangement which prevents reson- 

De aalce: : 
| The side walls and roofs of the cars 
a are insulated throughout with a 2-inch 
7 Dry-Zero blanket. 
light in weight and combines very low 
conductivity with added sound-deaden- 
ing qualities. 

In the coach compartments the side 
walls and headlining are finished with 
Masonite panels. The headlining in the 
lounge compartment is of molded Aga- 
sote. The walls of the baggage compart- 
- ments are of corrugated galvanized 
sheets. The floors are laid with 5/16- 

; inch cork tile, cemented to the corrug- 
| ated steel flooring. In the baggage com- 
a: partment two layers of heavy roofing 

_ paper are applied between the 7/8-inch 


vertical end posts of 1/8-inch stain- 


This material is very | 


tongue-and-groove maple and the corrug- 
ated steel flooring. 

Swing type, double doors serve the 
passenger compartments at the step 
wells, which are closed by trap doors. 
The bottom step folds up when the trap 
is closed and, with the doors, forms an 
unbroken surface with the adjoining 
outside sheathing. The side doors in the 
baggage compartment are of the sliding 
type, guided in top and bottom tracks 
to move the door outward into a flush 
position when closed. 

Vestibule passages between the car 
bodies are enclosed by elastic dia- 
phragms bolted to the ends of the cars. 
The foot plate is formed by a semi-cir- 
cular plate, its straight edge secured to 


Fig. 22. — The « Flying Yankee ». — 
Front end of the train under construction. 


is free to slide when the cars pass over 
curved track. To provide continuity of 


the outer surfaces accordeon type dia-— 


phragms are attached between the ends 
of adjoining cars. 

All side windows are flush with the 
outside surface of the train. With the 
exception of the doors and the curved 
sash in the lounge compartment, they are 
glazed with double hermetically sealed 
units, as furnished by the Pittsburgh 
Plate Glass Company, and are made up 
of two pieces of 1/4-inch special Duplate 
shatterproof glass having 1/4-inch dry 
air space between. In order to overcome 
the severe weathering a special plastic 
sheeting is used, which is highly resis- 
tant to the ultra-violet sun rays. The 


Fig. 23. 


The main generator is a single-bearing 
differentially controlled machine placed 


forward of the engine and directly con-— 


nected through a flexible  steel-disc 
coupling. The direct-connected exciter 


the end of one car and the circular edge 
enclosed in a horizontal recess in the 
end of the opposite car within which it 


-— The 600-n.p. Winton two-cycle diesel engine of the « Flying Yankee Sau 


is used for generator excitation purposes, 


A shaft extension is provided at the ex 


of these Renee ; 
tae and fros 


10. in. Sate ming ibe eet 
a08 avout ae ge sist Rf: 


generator, eeeiamatie contre ek c- 
tion motors were built by the ‘Gen anal 
Electric Company. 


to give inherently the generator charac- — i 
teristic which permits full engine utilize 7 
zation over a wide range of train speeds. 
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ter end of the main generator to drive, 
through V-belts, a 35-kw. auxiliary gene- 
rator mounted above the main one. The 
opposite end of the auxiliary generator 
shaft is also extended for V-belt con- 
nections to the two radiator fans which 
draw air into the engine room. 

The two series-wound traction motors 
are on the front truck of the leading car. 
They are mounted on the driving axles 


and have a double nose for spring sup- 
port on the truck bolster. The gearing 
is single reduction with a 22-tooth pinion 
and a 61-tooth gear. The armatures have 
roller bearings. The motors are self- 
ventilated by multiple fans mounted at 
the pinion ends of the armatures. Ven- 
lilating air to the motors is taken from 
the engine room through ducts. 

Motor control consists essentially of a 


Hig. 24. — ‘The power truck of tne « Klying Yankee >. 


master controller, electro-pneumatically 
operated motor contactors, and rever- 
ser, together with the necessary auxiliary 
magnetic contactors, switches, relays, 
etc. The control provides for operation 
from the front of the train only and for 
starting and stopping the engine, regu- 
lating headlights, cab lights, etc. As the 
train is started, the traction motors are 
progressively connected in series, paral- 
lel and parallel-shunted-field combina- 
tions. 

The 35-kw. 76-volt direct-current auxi- 
liary generator supplies power to the air 
compressors, air-conditioning equip- 
ment, motor for train-heating boiler, bat- 
tery charging, lights, control, buffet 
ustensils, etc., at a constant voltage re- 
gardless of load, over a range of engine 
speed from idling to full speed. 

A battery is used for starting the en- 
gine, through the main generator, as well 
as for supplying power to the auxiliary 


circuits. The storage battery is an Exide 
32-cell 64-volt battery, rated at 450 amp.- 
hours at the 10-hour discharge rate. It 
is arranged in tiers along the walls of the 
engine compartment. Adequate ventila- 
tion is assured by the rapid circulation 
of cooling air through the engine room. 


Lighting and interior decoration. — 
The four forward passenger compart- 
ments are lighted by indirect light. The 
lamps are concealed within longitudinal 
coves below the ceiling along each side 
of the car. The coves toward the sides 
of the car are open and the light, reflect- 
ed from the curved inner surfaces of 
each cove and against the curve of the 
ceiling of the side of the car, is diffused 
in a wide angle which reaches comple- 
tely across the car at the reading plane. 
The illumination on each side of the car 
is thus received from the lights in both 
conduits. The exterior of the conduit is 


Fig. 25. — The Hyatt roller bearing applied 
on the tr es Sowers of the « Flying Yankee >. 


Fig. 26. — Installation of Houdaille shock 
absorbers on one of the trailing trucks of 
the « Flying Yankee >. 


blended into the surface of the ceiling 
by smooth flowing curves. 
Twenty-five-watt lamps are used in 
each conduit, spaced 14 and 15 inches 
apart. The interior of the ducts is 
painted white and a lighting intensity 
of 8 foot-candles at the reading plane 
is claimed. All of the lamps used are 
32-volt lamps, except those in the head- 
light and backup lights. The lamps in 
the troughs are wired two in series, al- 
ternate lamps being so connected. 


Aprowe Hart & piaaite eee 
in series to eee ae ie a olt we 


the Electric Service Naa 
The backup light is a 9-inch 40-watt 
made by the same manufacturer. he 
marker and classification lights are Pyle- 
National airplane wing lights, in hous- 
ings made by the Budd Company. These 
lights are all built into the body of the 
train. Electric Service Supplies Compa- 


ny dome lights are used in the vestibules, 


and safety deep bowl units are used in 
the buffet and baggage section. The 
total lighting load is 100 amperes at 64 
volts. 


The ceilings of the cars are finished 
in ivory. The side walls, including the 
deadlights up to the tops of the windows 
and the ends of the compartments to the 
ceilings, are a deep shade of blue-green. 


The mohair upholstering is a taupe shade - 
‘and window drapes are lemon-gold, 


striped with brown. The window shades 


have a neutral pattern on the inside 


which harmonizes with the color scheme 
of the inlerior. The outside facing has 
an aluminum finish which matches the 
stainless-steel exterior. 


Buffet employs electric heat. — The 
buffet is equipped to supply grill ser- 
vice, to serve ice cream and both hot 
and cold drinks. It occupies a compart- 
ment 6 ft. 6 in. long across the center 
of the first car, and includes refrigera- 
tor space, two electric grills, an urn for 
hot water, a coffee percolator, storage 
for dishes, cupboards for storage of 
foods, ustensils, etc. Service will be pro- 
vided at seats in the passenger compart- 
ments. The heating units in the two 
grills are rated at 1320 watts and those 


in the percolator and water heater are 


Bane Aeuite sida fhe! passenger anions 
ment in the first car is cooled by an 
evaporator which receives compressed 
_ Freon from the second car refrigerating 
unit, Flexible connections are provided 
in the Freon line between cars. 

_ The heating equipment and air-con- 
ditioning control were furnished by the 
Vapor Car Heating Company. 
fired Peter Smith “boiler has an evapo- 
“vative capacity of 500 Ib. per hour at a 


Year-round air 
urnished. The ma- 
consist of two mo- 
n refrigerating units located 
he second and third cars, respective- 

an an pelea cone poe in the 


The oil- 


pressure of 85 lb. The operation of the 


boiler is entirely automatic once it has 
been started. 


The boiler is fitted with a water-level 
control, a low-water control and a bur- 
ner-load control. The water-level and 
low-water controls are of the electrode 
type. Current at 110 volts, furnished by 
a small motor-generator set, passes from 
the electrodes to the grounded metal 
container through the water. If the wa- 
ter drops below the end of the longest 
electrode, the failure of the current acts 
to close the oil-supply valve and stop 
the burner motor. A variation of the 
water between the ends of the interme- 
diate and short electrodes serves to cut 
the feed pump in or out. 

For light loads, a pressure switch ope- 
rates automaticaly to reduce the flow of 
oil to the burner and the speed of the 
burner motor, thus maintaining a flame 
which is little more than a pilot light 
until such time as the reduction in pres- 


Fig. 27. — The heating plant 
of the « Flying Yankee >. 


sure restores combustion to the full-load 
amount. The burner motor which sup- 
plies forced draft for combustion is dri- 
ven by a General Electric motor, rated 
5.8 amperes at 73 volts. Heating is sup- 
plied to the passenger compartments 
from fin-tube coils in the evaporator 
units of the air-conditioning system, the 
fresh and recirculating air passing 
through the units to the compartments. 
Steam is also supplied to a copper fin- 
pipe near the floor on each side of the 
compartment. The admission of steam 
to both radiators is controlled by a sepa- 
rate Vapor regulator and a magnet valve, 
the latter being actuated by a thermostat. 

The two compressors and condensor 
units are housed beneath the floor of the 
second and third cars, while the evapo- 
rators having distributing fans are built 
into the roof above the vestibules. Fresh 
air is taken in through the doors into the 
vestibules, and is then passed through 
filters where it is mixed with re-circu- 


lated air in the proportion of about 1 
to 5, } 

Two combination cooling and heating 
coils are located in the evaporator, and 
between them are two double blowers 
driven by 1/4-4.P. motors which project 
the conditioned air through centrally lo- 
cated grills into opposite passenger com- 
partments. The air is returned through 
grills at either side of the partitions in 
the roof. Washable filter pads are also 
used in the return grills. The capacity 


. of each refrigerator system is 5 1/2 tons. 


Separate 1/4-H.P. motors are used to force 

cooling air through the condensors. 
The heat reflecting properties of the 

bright stainless-steel car exterior will re- 


. Fig. 28. — The « Flying Yankee ». — Piping, 


wiring, tanks and air- conditioning compres- 
sors are accessible through hatches in the 
underbody. 


are run Ld psa the eae 7 the, et n 
under the floors of the cars. These con- 
sist of two 350 000 cm. and two 2/0 Oko- | 


nite stranded cables. Where these are 


run in conduit, one 350 000 cm. and one > 


2/0 wire are carried in 2-inch conduit. 


The larger train line is connected di- 
rectly across the auxiliary generator ter- 


minals, the voltage on this line being 


controlled within narrow limits, at ap- 
proximately 73 volts, by the generator- 
voltage regulator. The battery is floated 
across this line, and to it are also con- 
nected all motors and normally the heat- 
ing units in the buffet. 

Voltage on the 2/0 train line is con- 
trolled by Safety carbon-pile regulators 
which serve to connect it to the larger 
train line. The voltage on the 2/0 line 
is maintained at 64 volts. It supplies the 
lights, annunciators and other auxiliary 
apparatus. 

A large junction box is placed under 
the floor near each end of the car. 
These boxes are connected by a rectan- 


gular metal wiring duct built into the 


car. From the junction boxes to the con- 
nection boards at the ends of the cars, 
the two train lines and 16 control wires 
are carried in two 2-inch and one 1 1/2- 


inch thin-walled steel conduits, respecti- — 


vely. Between the junction boxes, these 
wires are run in the rectangular duct. 
Branch circuits are run from the junc- 
tion boxes in thin-walled conduit. Mal- 
leable-iron Appleton Unilets are used 
with the thin-walled conduit. Insulated 
wire for branch circuits was supplied by 
National Electric Products Company. 
Plug and socket connectors are not 
used between cars. Train line and con- 
trol wire circuits are terminated at each 
end of a car on stud panels. Jumpers 
between cars are connected permanently 


to the studs on these panels. 
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All lights inside the car and also all 
auxiliary apparatus are controlled 
through General Electric load centers. 
Only one provision is made for receiving 
power from an outside source. This 
consists of a Pyle-National receptacle 
located in the side of the first car near 
the forward end. It will receive direct 
current power at about 80 volts. 


* 
* * 


Underframe and body. 


In part « A » of this report (Bulletin 
of the Railway Congress, January 1935, 
p- 711) was included a_ tabulation, 
« Rails cars put in service between the 
years 1923 and 1932 » (United States, 
Canada, Mexico); the lengths of the va- 
rious compartments were not included, 
as it was felt that such information be- 
longed to part « B » or second section, 
and they are therefore listed hereafter 
(table III). (See pp. 696 to 704). 


The majority of roads reporting advise 
that only all-metal cars are given consi- 
deration. Most of them recommend bo- 
dies being so designed as to jointly with 
the frame form a strength member, as 
regards resistance to all shocks ‘and 
stresses to which they are or may be 
subjected, including those occasioned by 
wreck or collision and the strains set up 
when wreckers are used to pick up the 
wreck. 

The head end of a motor car or arti- 
culated motor train is given extra rein- 
‘forcement or collision protection, as a 
rule, in both underframe and body, to a 
less degree at the rear and at the ends 
of the intermediate sections. 

These new types of equipment have 
not as yet been long enough in service 
to determine future standards of con- 
struction, but all indications point to the 
body combining all members into one 
integral stress and shock resisting unit. 

The question of the articulated train 
versus the train made up of motive 
power units and individual self support- 
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ing trailing cars is not one that can be 
arbitrarily answered. Only by expe- 
rience, and that experience on a broad 
scale, will we be able to determine the 
answer. 


Materials used for and methods 
of erection of rail motor cars. 


The lines reporting indicate that we 
have not yet gone far enough in the use 
of new metals, and the various possible 
methods that may be followed in their 
fabrication, to tabulate replies advan- 
tageously. 

The use of aluminum and _ stainless 
steels under various trade names for 
building light-weight cars is not a simple 
matter. The determination of material 
forms best suited for the detail job in 
hand, rolled sections — pressings — 
castings, the best and most economic 
method of fastening together is, when all 
the design factors are considered, most 
difficult. 

In the United States, to date the use 
of aluminum and that of stainless steel 
for light-weight passenger cars have been 
about evenly divided with other steels. 

The efficient use of rivets and the 
welding of light or thin steel sections 
does not seem to have been perfected, 
and the riveting of aluminum has pre- 
sented some economic difficulties. 

In choosing the metal to be used in 
constructing a modern, light-weight 
train, all of the factors and characteris- 
tics must be taken into consideration, as 
well as the cost per pound. 

For example : 


Yield | Ultimate 
Type of steel. point, | strength, 
pounds. | pounds. 
Ordinary steel . 30 000 45 000 
Corten steel 55 000 70 000 
Cold rolled stainless 
steel ; 120 000 | 150000 
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TABLE III, 
Pe wee C0 Les se re Oo Dg 8 ed ee 
Length Length Length of Length 
RAILROAD. of engine of baggage mail com- | of passenger 
compartment. | compartment. | partment. | compartment. 
combined 67S 3a 11” 
13’ QI ll’ oN" 46/ 8/7 
area VME she = 41’ 9” 
157% 29/7 oes 154 1/4 Brym“ 
15% 9” at 5, 1/7 SLM (ld 
15” 9” 30! 3// os 25/ 
‘ 157 tt 20/ 1” ] Va 1/7 DA / 
Atchison, Topeka & Santa Fe .¢ 57 ws 207 4/7 ee nz ac 
iNisids Oe ae Msn RZ Bea er 
T6792 gol 3 aise 25/ 
15’ 9g” 18/7 5’ 15/ 1” 26/ 5/7 
15% 9/7 43” 4/7 lisa Kg aes 
15/7 gg” 48’ 3/ 15’ 1” 
15/ gg” 48/ Bid 15/ 1” 
30!) 6% 58’ 63/8” oe 
1 
combined La 8/4 15” 4” 
combined 16% Sf 217 937 
6/10 1/4”” 257 18 367% 
137 427 01/2” 
Balti ee Ohio. 13” 42 01/2” 
altimore & Ohio 137 51/2” 42’ 01/2" 
aay styl Wy phd 42’ 01/2” 
32 ay 277 aye es 39” 107” 
' ll’ 5 1/8// 17’ 57/8” 15/ 1” 1lV 3 1/2” 
4 17” 03/4” ea 35’ 6” 
a8 16’ 57 20/ (9/7 = 
a 24/ 25 ee 
a8 150787 Lea 
Wid g/’ 16’ 6/’ 26/ oN" 
: Re SLO 18’ 4/7 
Boston & Maine wi 16” 9” 297 7/7 
147 GEEZ 28a 
me ee # 54” 6” 
OAn Gre 16’ 287002 
9” 6” 127 ' 44741” 
Burlington-Rock Island . I 1S’ 9 5/8” 43’ 31/87 |15’ 11/8” 
{ 
23/ 23/ 4” 
1 G6! 220104 
eee 43/ 
13” 8/ 34% 207 
a LIES see sa 254107 
8’ 3// 16/ 15’ Qo" hye 8/ 
13/ 19” 2” ns 20” 6” 
1 , dd 16’ 6/’ 55’ OQ” 
Oanadian National. ... . a ee ts 34" 23/8” 
16’ 10” Divewaes 227 87 
-13” 8/7 = By: Lame Ade 
4’ 6” 117 377 25’ 10/7 
14” 1” 24” 5 1/2" 15’ 5 5/8’ 
16” LO" 2I% 8% 22/7 8” 
16 10” Zeal 227, 187, 
L670” Pale CaN 227 8% 
16’ 10” Doe os 
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Length 


Length Length of Length 
RAILROAD. of engine of baggage mail com- | of passenger 
compartment. | compartment. | partment. | compartment. 
{ 
eke Valyipade ts 25’ 91/2” 
: ath 10/7 207 21/2/7 yoy 
Canadian Pacific : a, ioe 90° thes ve 
157 1077 34’ 61/2” 17” 9” 
Central of Georgia . | combined V2 807 15’ 913/16” 
ll’ 65/8” 14711” 28’ 81/2” 
Central Vermont ST eg ae ws 28” 81/2/7 
10’ 61/2” 12% <8” 7” 10” 15’ 6/7 
DTA66°5/ 8/7 30” 6/7 bes 13% 
combined 4)’ : es 
combined 13” 10 3/32” ee 20’ 8” 
combined 137 1053/3277 igs 20/ 8/7 
: combined 13’ 10 3/32” ee 20/7 8/7 
Chesapeake & Ohio -< 11710 5/8” 197 10 1/8” 15”. 1” 25° 
11’ 10 5/8” 19710 1/87 |15" 17 25’ 
11’ 10 5/8” 19’ 10 1/8” U5/ 1" 25/ 
11’ 10 5/8” 19’ 10 1/8” 15? 1’ 25/ 
11’ 10 5/8” 19” 10 1/8” Ise ae 25/ 
! 8” 31/4” 16’ 63/4” na 26’ 3/7 
8’ 31/4” 42” 93/4” se rer 
8’ 31/4” 31” 13/47 aes ll” 8” 
Chicago & Alton -< 10% 01/2” 31’ 3/7 V5 277 ll” 8” 
10’ 01/2” 58” 1/” ay iss 
10” 01/2” 22” 6” 15” 2” 20’ 5” 
\ 10% 01/2” 42/11” Toe 2” 
i 
8’ 31/4” 19’ 53/4” 23’ 4// 
8’ 61/2” 16” 8// 15” 26’ 3/7 
10’ 01/2” 16’ 8” 15/ 26’ 3” 
10% 01/2// 16% 87 15” 26’ 3” 
10” 0 1/2” 16% 8” 15’ 26’ 3” 
10” -0 1/2” 167 8” 15’ 267 37 
10% 0.1/2” 167 8” 15’ 26’ 3” 
10’ 01/2” 164582 1b/ 26’ 3” 
10’ 01/27" 16” 8” 15’ 26’ 3” 
10” 01/2” 16’ 8” 15/ 26’: 3// 
- dd , +? (2 , ar 
Chicago & Northwestern . i oe ne : 1/2" ze a 
10” 01/2” 46’ 11/2” |157 a 
10% 0 1/2” 16” 8” 15/ 26% 37” 
10” 01/2” 34” 9? 23" 4/7 
10’ 01/2” af 15/ 35/ 11” 
167 3:5/8// 44’ 4” 
16” 35/8” ee 44/ 4” 
13% 4/7 16” 4” 15/ 26/ 3/7 
18’ 82” 81/277 207 5” 
13” 4” 35/7 10 15/ Se 
18’ ANG 12 15/ 
) 18” 4yr Or 15’ 
, a”, 4 ah 
Chicago, Burlington & Quincy . re as sy oo oe 
} 197 vid 20’ Qo" 
! 


42 
ET 
Length Length Length of Length 
RAILROAD. of engine of baggage mail com- | of passenger 
compartment. | compartment. | partment. compartment. 
re 26/ 10” T2711" 
117 113/4” 27” 8 21 11” 
11’ 10 5/8” 14’ 6” 297 1” 
10’ 01/2” 24 3” | 15/ LI Ese 
10’ Ow/27% QTL go” 15’ 8’ 9/7 
10° 01/2/7 397 1” 15/ h 
10” 01/2" 26” 1” 35/ 
10° 01/2” 297 327 1” 
10". 01/2/" 927 TN 15/ 23/ 4/7 
10” 01/27 25" 6” 15/ 20’ 5/ 
107 01/2/7 28/ 5/7 15/ 17” 6” 
10” 01/2” 267 1” 35/ 
107 01/2/7 be 51’ 1” 
10° 01/2” 24/ 10” 26" 3” 
, Ww / tt / wt 
Ohicago, Burlington & Quincy ie ree: ay cH aa er 
(contd) . . . ree . 10/ 01/2” 36’ 6/7 14 ytda 
10” 01/2” na 15/ 35/ 11/7 
10” 01/2/7 Qi" 4’ 15/ Vv 7” 
LOBsOR/ 27 Cale pale 15’ =: 
10’ 41/2” 25/ 35/ 
152 99'5/37 29/ 26s 
10% OA/27 405 37 20’ 5” 
15% 9 5/8”” 5A 15/ 40’ 2” 
10’ 01/2” papne Th 15/ 23’ 4/7 
OR ORE 272 257 6” 15/ 20’ 5” 
10’ 01/2” 284) Oe 15/ IWhe Ai}e2 
10% O4/27 28/ 5/ 15/ yee Gie 
15% 9 5/8/” goth oe 15/ es 
15’ 95/87 Sie ky 15/ 
15% 95/87 43/ 3” 15’ 
15’ 9.5/8” 43" 3” 15’ 
Sen 16/ 217 
87 QO” 16’ 8” 26/ 37 
5 4 5 4° 4” 1971177 C277 
Chicago Great Western . i ar 35/ 11 1/2" 16” 11/2” 
14” 53/4” 8” 6” 44’ 5” 
LAL) 2¢ 45” 8” ee a 
12/11” 40” 9” 17" 2” 
Chicago, Milwaukee, St Paul\ 10’ 43/ 8! iT Cantley 
& Pacific Me tew eee 23’ 3/7 tes 35’ 
12/11” 20" 4/7 ze 35/ 
12” 38V VELA 17’ 1” 
127 314 TA/8Z~— IT! 0T/8” 
8/ g/ 8’ 9” vals 
9’ 51/2" 164.92 38/9” 
gy 41/2 7 41/2” 30/ 10/7 
10’ 01/2” Lite 5% 46’ 6” 
6G 8a 187% 10” a 
Chicago, Rock Island & Pa-} 10% 01/2” 16’ 3” 15’ Q1" 3” 
cific : ey a clot ees Rye lO ON 22 16” 38” 15’ 26" 3/7 
34’ 2/7 7” 63/4” es 
36/ (es oe 
16’ 6” 24" 41/4” wae 4 ama 
T6S6% REY ANN /VA7? ili see ws 
14’ 9” 340 91/4 |\15" 277 ae 
10’ 01/2” 16? 8” 15’ 26°) 3/7 
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Length Length Length of Length 
RAILROAD. of engine of baggage mail com- | of passenger 
compartment. | compartment. | partment. | compartment. 
10” 01/2” 16” 1” “ 35/ 
Ohicago, St. Paul Minn, &€ or 01/2” Sep maven wee t, is 
ae miet. °\" 18’ 207 41/2” |15" 2” 14 7” 
18 38 2/7 15’ 2/ A 
18/ 227 81/2" ne 20” 5” 
f 2 3/ 6/" 3 , Ag 3” 
Cleveland, Cincinnati. . . . y 31 ae Se 10 3/4”7 15/77 
Chicago & St. Louis - +) JO" 5/7 307 1” 15/ 
15” 4” 44’ 6/7 15’ 17 
Colorado & Southern . ee EGE et bee: Bop 22 li’ 6” 
eh combined 16” 3” ke 33’ 10/7 
Columbus & Greenville . | 11 10 5/8”? 30” 57/8” 15 1” lV’ 31/27 
" e | PZ g”’ 15’ ” 15/ 1” 26/7 tt 
Detroit & Mackinue } lV 9 es = 157 Vv 967 Ss 
| 
Detroit, Toledo & Ironton } 13’ 103/16” |15’ 11/8” 34/11 1/4” 
ee 5x6 oly 6, 
Duluth, Missabe & Northern | 28 ee ee 23") 67 
2Ie tomy 27 ee 27711 1/2” 
dhs (he 26/ 
ll” 6” 26’ 
ons VS G7 ise 26/ 
53 DIAS 6g, oe 26’ 
we 14’ 3” = Pee Behe 
05 147 3” 0 23’ 3/7 
bo: 26% 627 Be 23’ 43/4” 
: re 26% 677 je sya 23’ 43/4” 
Erie . me 26’ 6/7 = 23’ 43/4” 
UTS SC? 12/ 4” axe 317 21/4” 
Tae 8/7 257 3 is 18’ 33/4” 
TA S77, eae ne 37” 51/4” 
18’ 23” 11/2” SUG UZ ns 
18/ 23 23/4” 307 a5 
18/ ae Uae 2! O22 
18/ 53’ 43/4” co a 
18/ 132 OMEN uG”” 7 33/ 
8% 31/4’ 13%) Gt¢ ae Ole ore 
8 31/4” L162 162 ae ROG ron 
8’ 31/4” 13” 6” ee 20” 5/7 
12’ 9% 67 an 34/ 2” 
8’ 31/4” 49/ ee 
Great Northern . He as is as 
LOA, O1/ 2" 46’ 6” 15’ # 
8’ 31/4” 16” 6” a 26’ 3/ 
13%, 20 31” 6” 15/ is 
10% 01/2” 40’ 6” a 21” 41/2” 
10” 01/2” AQ Sate2 re Hele Need 
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RAILROAD, 


Great Northern (contd) . 


Gulf, Mobile & Northern, New| 
Orleans Great Northern . 


Huntingdon & Broad Top 
Mountain R. R. & Coal Co. 


Illinois Central . 
Lehigh & Hudson River . 


Lehigh & New England . 


Lehigh Valley 


Long Island 
Louisiana & Arkansas 


Lowisiana & ‘Northwest . 


| 
127 
TAT 87 
15’ 10” 


{ 

| 
i | 11/10 5/8” 
| 

| 

| 


Length 
of engine 
compartment. 


117 10 5/8” 
P/2” 


TOStOZ 
15/ 10”” 
T52 10/2 
13/ 

SL Oee 


15’ 4’ 


Gye kuae 


7 67 
7” 6” 


Aaya KOA4 


10’ 6” 
12710 1/2” 


combined 
8’ 31/4” 
8’ 31/4” 
8’ 31/4” 
8’ 31/4” 
13” 10” 
13” 1077 
V3" 107 
13710” 
TAS eed / 212 
14S say 202 
14 1 1/2"7 
142 STB 


TSAO 
8 31/4” 
3710/7 

157 

157 

15’ 
8’ 3/4” 
9 3/4” 

18’ 

18/ 

18” 

18/ 


combined 


Length 
of baggage 
compartment. 


a 672 

45’ 91/2” 
45’ 91/2” 
4)’ 

26" 9Q/7 

41’ 

26" QI 

317 6” 

4)’ 


19" 5/7 
13? 11 1/27 


20/ 
16 61/2” 


11’ 10” 
337 10 3/4/77 
13’ 11/4” 
14’ 6/ 
18/11 1/4” 
4]’ 6// 
407 11” 
40” 91/2” 
25% 81/2" 
287 11/7 
25" 4” 
14” 4" 
20" QI 
9” 53/8” 
257 81/27 
10’ 83/4" 
37” 10 1/2” 
37’ 71/8! 
297 41/4/7 
34/ g/’ 
13’ 73/4” 
7 
34% 7 
17’ 1” 
347 VLA = 
Lie”. 


1 3” 
LOA. (3's 


23’ 4” 


15/ 
15/ 
15/ 
15’ 
30/ 
15/ 
30/ 
30’ 
aye 


15’ 


15’ 


Length of 
mail com- 
partment. 


gr 
4? 
a 
8” 
1” 
3/7 


Wa 


Length 
of passenger 
compartment. 


Pa eile 


35/ 11 1/2” 


364381 /27 


40’ 6” 
O20 are 


36” 81/27 


41’ 81/4” 
40’ 11 3/8” 


25’ 10/7 


327 1/7 
15’ 41/2” 
26" 3/7 


ll’ 6/7 
LO 

23’ 41/2” 
Ube ei byte 
3 Lee 
Bye Nae ee 
34/ 6/7 
O22 

827 1” 

14" 5” 

14” 91/16” 
14” 81/2” 
LIANG W277 
PAS aif 

42’ 93/4” 
320 32/2" 
14” 81/2” 
O2F 2 / 2s 
147 81/2” 


25/ 10/” 


25’ 6” 
33’ 6/7 


26’ 6/7 
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ADS 
Length Length Length of Length 
RAILROAD. of engine of baggage mail com- | of passenger 
compartment. | compartment. | partment. | compartment. 
) 
Louisville & Nashville ae LO 5/8 9 47/8” = 34’ 61/2” 
I 
Maryland & Pennsylvania é a aed < ne a a 
{ 
. : 12? 377 20’ 17’ 4” 
Midland Valley... . « 7 12’ 37 207 - ta 
| 13% 41/27 pe 20/ 
As 4d / 
Minneapolis & St. Lowis . . OF i 1/2" or 207 
Lay Bide 29/ 
15’ 10/” 44/ 
Minneapolis, St. Paul & Sault 
Ste Marie So. beac ents Slee 4a LO/ 8% Ha : 91/2” 
A 
Bs 26’ 61/2” ae 5 1/2/7 
Missouri-Kansas-Texas Bs 7710” 19” 6” 
157 10” aay : 
15” 10/7 44/ 
I 4% or 12/ 41/2” = 20% 1/7 
4’ on” 15’ 1/7 ee 17’ 10 1/2”” 
4% or (eB) ype = 25’ 8/7 
4 or 15’ 1” ie 17’ 10 1/2/77 
4’ or 12’ 41/2” es 20° 7” 
4¢ Oo 12” 41/2” a ZOl Tee 
Missouri. Pacific a) ) tye eae 8” 31/4” OE one 29” 21/4” 
8 31/4” 10’ 21/4” a 35/ 
Be Gily/277 26/ ae 39/ |" 
8’ 61/2” 26/ “0 32% vr 
9 53/16” 12’ 6 13/16” ee 40’ 4” 
9 oO” ae $4 36’ 13/4” 
9’ oO Se 5 36’ 13/4” 
15’ 297 1” 30/ A: 
l 
8’ 61/2” 16% 8/7 15/ 26’ 3/7 
Mobile € Ohio . . ... .\ 10% 01/2” L6e 8 15’ 26’ 3” 
14” 10 1/2” 20/ 15/ Wit 5! 
15% 51/217 41’ 4]/2/7 |15/ ae 
8” 2” CELO7 se 37 A” 
; 5/ ot ane 267 VO” 
National Railways of Mexico . 5’ ‘ Fa Se 26’ 10/7 
5/ ae ain 267 107” 
5/ 4 de ae LO” 3” 
vid EL oe 21’ 6” 
\ 
87 3” 
a 34/ 
28’ 10” 
New York Central . mee 28” 107” 
28’ 10” 
25’ 10” 
25/ 10” 
i 28’ 10/7 
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46 
Length Length Length of Length 
RAILROAD. | of engine of baggage mail com- | of passenger 
E compartment. | compartment. partment. | compartment. 
19’ 5 7/8” 16’ 9” = 31’ 55/8” 
S37 77 13? 11-1/277 ais 39 31/8” 
137 3/7 Ie Yan in 222 no 39’ 31/8” 
ll’ 6” 28’ 81/2” +A 25’ 10” 
ll’ 6” 28’ 81/2” tes 257 10/7 
10° 41/27" 15’ 3” a 42’ 83/8” 
L373 1677 ie LAe 18’ 71/8” 
13’ 3” 17” 6” Lyle Ae 18’ 71/8” 
New York Central (contd) . . 13’ 3/7 17? 67 17? 17 18’ 7 ee 
13%. 3/7 ET% 1624 Li? 7 18” 71/8” 
84 3 17” 674 a7 Mee. 18’ 71/8” 
13’ 3” SIT. 6% Tyee Mee 18’ 7 1/8” 
16 (2477, 177 18’ 83/16” 
16’ 17% 4” 17’ 18’ 83/16” 
16’ Lit 407 17’ 18’ 83/16” 
15’ 10” 13/11 1/2/77 ae 36’ 81/8” 
15% 1077 22 AML ay fe lige 13’ 51/8” 
ll’ 6” 28’ 81/2/7 eas 25/ 10/7 
! 8 Oo” 137-7" és 29’ 9” 
su 1’ 10 1/277 oa 21% “8/4 
oe 14”, 1 1/27 a 20" 5” 
[2/204 ae 26’ 41/2”7 
Z 16%. 67 = 23’ 25/16” 
aes ork, New Haven & Hart 9” 3/7 i 30” 55/16" 
é me 9’ 3” Be 30’ 55/16” 
10’ LA 3 2 a 32’ 31/2” 
1s 2a 8t7 11% 3” sm 44’ 11/8” 
ll’ 21/8” V3 26 a 447 11/8” 
ll’ 21/8” ll” 3” eae 447 11/8” 
ll’ 6” 9’ 21/277 ia 32/ 3/1/27 
oa gr 4/7 ce 24” 6/7 
New York, Ontario & Western, 1 oy 10° 81/2” |10 01/2” 347 7/7 
8’: 2" 10” ve Bim hed 
87-31 /4”" 19% 5 3/4” 2 237 “4/7 
8’ 61/2” 26/ aa 32h a2 
8’ 61/2” 287: 4/7 15” 277 14” 
8” 61/2” 227 (67 Ley 20 20? bY. o: 
Northern Pacific 10% 01/2" 22” 6” 15? 207 207 5” 


107 0/2" 466-99 /2% 15" 2” ee 
LEAL V8 26’ 23/8/ oe 32/ 4” 
13’ 47/16” 22h DAL N15) 2% 207 13% 
138’ 41/27" 197532 Wsye ade 23’ 4/7 
13 41/2” 28/ Pe LoCe Ae 14’ 7” 
13’ 41/2” Paces (iam) t = 29’ 2” 
SZ 417 10” VSR 204 anh 


10” gr 15’ nh 297 


8’ 40/ 


8 31/4” 16’ 63/47 ee 26” 3/7 
8 31/47 10” 83/4” sf 3a” 1/7 
Oblahann Gites adat arate 


703 
Mi 


Length . Length Length of Length 
RAILROAD. | of engine of baggage mail com- | of passenger 
{ compartment. | compartment. | partment. | compartment. 


combined 14% 5” ze Bae or 
combined 11’ 10” bd 25’ 10” 
combined 17’ 03/32” ee 20’ 8” 
combined 177 03/32” = 20% 8” 
combined 1)’ 10 3/32” a, 28’ 10” 
combined 11’ 10/7 ae 25’ 10” 
combined 14’ 6// ie 24/ 9” 
combined 20’ 10/7’ ee 18% 4” 
combined. 13% 14 ts 26’ 1” 
combined De the Bas 28” 8” 
combined 2612 Sc 23’ 6” 
Ts Se" OGt517 ae 34/ 21/2” 
lV 72 9’ 5// a 34/ 21/2” 
combined 26% °3/ te 23/ 117? 
Pennsylvania. . . . 2 . . combined 26" 7/7 os 23 
D4 ie? LT% 6” 28 24/7 
13/ 8’ 10’ 3/ ive 44/ vida 
13’ 8” HOMES. aa 44° {" 
13/ sv 10’ 3” ee 44’ 7 
13’ 8” 15% 9/7 i 39’ 1/7 
14’ BY Bids ot yy Nam 
14” 10% 3” = 14" 3” 
14’ 15’ QQ” eet 38/ g/? 
13’ 10” 10% 5% 3 44’ 3” 
137.10” 18’ 8” ae 36/ 
137 10” 21%, 5/7 aoe 30%. 3/7 
LZ 6c 9% 6// as 41’ 6” 
Li% 6 9g” 6” an Al’ 6” 
137 16’ 6 1/2/” nea 38’ 97/8” 
Pittsburgh, Lisbon & Weston . } ae combined 21/ aS 16’ 
Pittsburg, Shawmut & Nor- combined 18’ 8/7 re 20/ 4” 
Eerie. Seeeee (2 o.n8 See. combined 18’ 8” a 20’ -4”” 
# 19% 3” sae L7e 9 1/27 
13% 2” 10/ bes 36’ 7/7 
13’ 2” 10’111/2” |10% 1” EA fan Xd 
14’ 10” L327 152 2'7 220 ee 
14” 6” 14” 41/2” 15’ 2" 22/ 
17’ 6” 14" 01/27 \15" 2” 19” 9/7 
Reading 17” 6” 22’ 31/2” 15’ 2/7 ll’ 6” 
15’ 10” 2’ 21/2” |15" 2 14" 4” 
15’ 11” 144 43/4” e 36/ 3/4 
15/11” 14” 43/4” ne 36’ 3” 
15’ 10” 21” 21/2” Val 277 lv 4” 
15/7 10” OAL Arr ly 2” 22/) [tt 
| 177 6” 19” 61/2” 15’ 2/7 14% 4/7 
Richmond, Fredericksburg  \ 15" 10” 267 Or 2 26 10” 
POtOmaC’ same lm hens, ie | 15’ 10/7 367 2/7 ie 26 10/7 
i 13” 10/7 30/ oy 20’ 5/7 
13” 2” 44’ gr” 15” -1” ote 
| 13’ 2/7 44” 9” 15’ 1” 
Seaboard Air Line . 13’ 2/7 44” 9” 15’ 1” 
| 13” 27" 59’ 10” Sex 
Rr (272 59” 1077 
107 01/2” 61’ 11 .1/2”7 


104 
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Length 
of engine 
compartment. 


RAILROAD, 


15” 
ee 15’ 10” 
Southern Pacific 16’ 35/8’ 
15’ 10” 
12’ g/7 
Southern Pacific-Texras and TG 
Louisiana Lines . 13’ 31/8” 
12h 8) 1/277 
16’ 35/8” 
8’ 31/4” 
St. Louis-San Francisco . gh 
10’ Qo” 
15’ 10” 
St. Lowis Southwestern combined 
combined 
Temiskaming & Northern On- 
tario ll” 21/8” 
Tonopah & Tidewater . 10’ 01/2” 


Toronto, Hamilton & Buffalo . 10” 01/2” 
13’ gv 
13’ 8” 
14’ 1” 
197 4" 
LOZ. Ue 
10’ 1” 
10’ 1” 
10% 1” 
16’ 3” 
11”. 8” 
LE? 7 
10’ 1” 
16” 3/7 
1S 8 
VAS Wa tize 


Union Pacific System . 


8’ 31/4” 
Ble ly fAle 


Wabash 


13’ Qo" 
13/ oN” 
13’ Q" 


Wheeling & Lake Brie 


Wichita Valley 15’ 9 5/8” 


. . ° . . . . . . * 
ee ee EO ee ee i ee ee 


The cost of the stainless steel is very 
high, approximately 40 cents per pound; 
however, due to the fact that a relatively 
small quantity is used in a car, that it 


Length Length of Length 
of baggage mail com- | of passenger 
compartment. | partment. | compartment. 
ee ae ae 41’ 4” 
14’ 07/8” asd 36” 61/2” 
20’ 35/8” th 3l/ 
ey. 457 47 
40/ ae 227% 
4)’ 5’ 15’ Qo" 
41’ gg” 15’ on” 
45/ 11/7 LDL 207 
pd ide 157) 2/7 
i ites 6 35/ 
Am ied 8 34/ 
at ee 48” 4/7 
40” 4/7 Ya? 2/7 oa 
Ii 03/1677 Se 207 11 13/16” 
13” 5/7 a 19%. 57 
16’ se 39’ 41/8” 
28/0 ae 20’ 5/7 
Ge ie4 mae PA alae 
aot ot Bets Pa 
24/ 10” nie 28’ 
LG 974 oe Eien Ute 
ass exe 3916/7 
52LE CLC 
50: che Bar” Gf 
225604 5/2" 20’ 5” 
28/7 11” “et 29° Ir 
38’ 3” 15/ Ss 
cee ae 527 3/7 
Peso NAC ae 33/ 4/7 
25’ 5/7 15’ 2/7 17’ 6” 
317 10/7 15’ a 
24’ 10” se 287 
6 200 53” 6” 
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has a high degree of ductility, may be 
readily rolled into the necessary struc- 
tural shapes, is highly resistant to fatigue, 
is practically non*corrosive and requires 
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no protective coating, it has been ad- 
vantageously used. It is to be hoped 
that the cost of this metal will be re- 
duced. The « Shotweld » process as 
developed and patented by the Budd 
Company seems to have been fairly suc- 
cessful with stainless steel and is well 
worth a careful study by those interested 
in light-weight construction. Its broad- 
est use is in permanently securing to 
each other plates set face to face, and the 
designs of members and connections are 
made to permit of rapid and effective 
shotwelding. The process consists of 
passing a current of low voltage and high 
amperage through the plates between 
copper electrodes pressed firmly against 
each outer side. The passage of the 
curreni causes a fusion of the metal of 
the faces in contact over any desired 
area not greater than that of the electrode 
points. The welds in body construction 
are usually about 3/16 inch in diameter. 
The pressure, volume of current and 
_time of application are accurately con- 
trolled to prevent fusion extending to the 
outer surfaces of the plates. In practice 
fusion is not permitted to extend further 
from the inner contact surfaces than 
about halfway through the plates. The 
time the current is allowed to flow is 
almost infinitesimally short and, as a 
consequence, the temperature of the 
outer faces is not raised above the point 
of reducing the non-corrosive properties 
of the metal, either in the weld or the 
adjacent metal. 


It is in this latter feature of assuring 
protection of the weld that shotwelding 
is distinguished from spotwelding, and 
the distinction is an extremely important 
one, especially in the joining of the thin 
sections necessary to produce light- 
weight structures. The life of any struc- 
ture built of thin steel and exposed to 
the elements is in considerable degree 
dependent upon the ability of the metal 
to resist corrosion. If the metal is not 
resistant to corrosion, and if the welds 
are unprotected, or unprotectable, as may 
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readily be the case in spotwelded con- 
nections, the danger of deterioration 
calls for a design requiring greater thick- 
nesses of parts, and correspondingly 
greater weights than would otherwise be 
the case, to allow for wastage. 

Shotwelding may be done automatical- 
ly or by hand. The welds may be made 
with great rapidity under conditions of 
control that assure uniformity of 
strength, accuracy of position and, in 
the case of stainless steel, without re- 
ducing the ability of the metal to resist 
corrosion. 

The development of steels more suit- 
able for modern electric arc welding 
offers some possibilities. Spot and butt 
welding are as yet comparatively limit- 
ed in their application to light-weight car 
construction. The oxy-acetylene process 
is used in some instances, but the mo- 
dern electric arc-welding methods with 
their comparative freedom from heat ex- 
pansion seem to be much more widely 
used. 

Many of those reporting indicate a 
preference for some form of automatic 
electric welding with high-strength steels 
that lend themselves to the welding 
practice; others indicate a preference 
for aluminum alloy construction. 


Maintenance. 


In connection with the design and 
construction of the frame and body it 
is essential that due provision be made 
for efficient and low cost maintenance 
of rail motor equipment, whether the 
power equipment be in motor cars, 
articulated trains or locomotives or 
power units, since there is every indic- 
ation that we will eventually have all 
forms in operation in the same terri- 
tories or sections. Because of construc- 
tion standardization not yet definitely 
crystallized, it is difficult to discuss in 
detail the entire problem of construction 
as related to maintenance. However, 
there are some lines of repair work so 
basic that construction of vehicles must 
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work : 
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alse: 
)) Emergeney repairs mas out on 
the road. - : 


For general repair work, power trucks { 


and others must be removed from diesel 
locomotives and _ streamlined trains. 
Shops equipped with cranes of sufficient 
capacity to lift such vehicles may . be 
used in handling unattached units, if 
provision has been made in design of 
the vehicle’s understructure to carry the 
load. The underframe of diesel loco- 
motives should be so designed that lift- 


ing brackets of the crane can be attached © 


at the sides of the underframe at points 
on a line with the center castings. 
Streamlined trains of the articulated 
type cannot be handled in this manner 
when attached — and disconnecting is 
bound to run up costs. Nevertheless 
streamlined cars, articulated type or 
otherwise, should have provision made 
for crane lifting or jacking pads at pro- 
per locations, to be described later. 
The least costly method to remove 
trucks — both from the standpoint of 
first costs and those incurred in making 
repairs — is to install a platform top 
drop pit table. These drop pit tables 
can drop at one time complete six or 
even eight-wheel trucks, as they are 
made in capacities up to 80 tons, and 
have distances across the drop pit as 


high as 24 feet. Their pits for this par- 


ticular work can be made shallow as a 
drop of less than 2 feet will allow the 
trucks being removed to clear the body 
of the locomotive or car, 

The drop pit table equipped with a 
platform top and rails is the ideal 
machine for changing trucks, and is 
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ported at the side walls of t 
either in front or behind the 
truck dropping operations. 
Streamlined cars in all ¢ 
have jacking pads placed at tl 


ir important 0 on ‘the articulated ty) 
trains. Tet 
Wherever possible, i jacking pan as 
should be spaced sufficiently apart that — a 
when the vehicle is supported at these 
locations, trucks may be rolled ahead or oe. 
backward without the journal boxes 
striking the supporting japkss or block- 
ing. - 
On ee ied ee streamlined trains, eae. 
if jacking pads are not desired, the car’ oe 
understructure should be so designed 

that it may safely take the load pele 
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the truck when resting on a cradle at. ‘ 


the side wall of the drop pit —a nee 
having the same contour as the botteny 
of the car at the point of contact. aes. 
Running repairs must be consideted 7 ame 
terminals, Trucks may require but little © 
work. Nevertheless, spring rigging work 
frequently occurs and single | pairs of é ; 
wheels must be frequently remov d be-- 


handling diesel locomotives and s 
lined: trains should be equipped 
platform top drop pit tables desta 
handle single pairs of wheels. 
without their motors. Pit : should 
be such that the wheels being remo 
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should clear their truck frames, and a 
width sufficient to handle a pair of 
wheels with or without motors. Such 
tables should have a lift 5 inches above 
approach rails for satisfactorily making 
spring rigging and other repairs. 

Jacking pad locations, as previously 
mentioned, are necessary for doing this 
terminal work. 

This brings us to an important requi- 
rement to which insufficient consider- 
ation has been given, in some previous 
designs of motored vehicles. .The mo- 
tors driving the wheels by means of 
gears have housings equipped with bear- 
ings contacting with truck axles. These 
bearings are split, and after the outer 
housing bearing is removed, the pair of 
wheels cannot be dropped, because of 
interference from the axle bearing of the 
motor housing. The interference is 
caused by the angle in which the split 
is made from a vertical plane. 

Before wheels may be lowered, it is 
_necessary to roll the wheels ahead from 
‘4 to 6 inches to clear the motor pinion 
and this interfering bearing. This for- 
ward movement cannot be accomplished 
with journal boxes operating in the 
conventional pedestals. 

To overcome this difficulty, some 
roads have thick demountable shoes 
placed between one side of the journal 
and its pedestal. When dropping wheels 
without the motor, the rods or binders 
are first removed, and shoes removed. 
Wheels are rolled ahead sufficient to 
clear the motor housing bearing and 
then lowered and released. 

A pair of wheels and its motor may be 
readily lowered on one of these tables 
for making both wheel or motor repairs. 
This procedure eliminates the necessity 
for raising the vehicle and rolling out 
a complete truck. The truck design, 
however, must be such that no perma- 
nent obstructions be placed below the 
motor and its housing. 

Out on the road the trucks and wheels 


54 


of diesel-electric equipment will present 
no more obstacles than confronted with 
in the use of steam locomotives and cars. 
Procedures ‘practical for one would be 
applicable to the other. Improved design 
and rigid inspection have eliminated 
most of delays on the road. As burnt 
journals or bearings constitute the great- 
est trouble, it might be well to consider 
the use of an auxiliary or emergency 
bearing for substitution when bearings 
have seized or become defective. 

Without proper attention to proper 
locations of jacking pads, understruc- 
ture construction for resting on cradles 
at fixed points and use of pedestal shoes 
for wheel and truck changing, mainte- 
nance costs are bound to run up and 
reduce the operative gains made possible 
through the use of diesel-electric equip- 
ment. Locomotives and trains of this 
type already have been constructed that 
are perplexing those in charge of main- 
tenance, because of the builders not 
giving repair facilities sufficient con- 
sideration. 

With the growing use of diesel equip- 
ment, spare engines ready for service 
will be kept in reserve. When changing 
these engines, they can be best handled 
by a raising movement from their beds. 
On some designs of cabs, the cabs may 
be removed entirely to obtain sufficient 
movement for making the change. Where 
this construction is not possible, means 
should be provided for lifting the engi- 
nes through a specially designed roof. 

The diesel engine requires running 
repairs, and parts requiring inspection 
and attention should be accessible, with 
ample room for doing the necessary 
work. 

The same holds true for the genera- 
tors, compressors, heating and air-con- 
ditioning equipments, air brakes, light- 
ing and controls. Few designers give 
sufficient attention to the locating of 
parts: for obtaining low maintenance 
costs, concentrating largely on the en- 
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gineering angle, with some considera- 
tion devoted to the problem of conve- 
nient operation. 


The excuse might be offered that the 
designer is restricted by space. This 
is probably true, but this condition also 
exists on the steam locomotive, Never- 
theless, designers, through the cooper- 
ation of motive department officials 
conquered these important problems, 
and most equipment on the modern 
steam locomotive is now located not 
alone for handy operation, but also for 
accessibility in making repairs. 

Designers of diesel locomotives and 
streamlined trains could well seriously 
consider co-operating with practical 
railroad officers in charge of locomo- 
tives and cars. We stress this point, be- 
cause one of the governing factors of 
increased use of motorized equipment 
will hinge on maintenance costs — and 
the manufacturer whose equipment has 
the best maintenance advantages, will 
have such equipment most favored, with 
other factors remaining the same. 

On the use of multiple vehicles we 
believe that the trend will follow the 
evolution of the automobile trailer used 
in the trucking industry. First, a four- 
wheel trailer, and last, a semi-trailer 
attached to a powerful tractor. 

The articulated train has the advan- 
tage of using a single truck to support 
the ends of two connected cars. Weight 
is reduced and costs lowered, because 
of this design. The disadvantage is the 
difficulty in applying additional cars 
and removing them as traffic requires. 

Articulated trains, as presently con- 
structed, can only be separated at the 
expense of considerable labor and time, 
and then, only at terminals where faci- 
lities are available. Unless the discon- 
nected car is placed on another truck, 
it cannot be moved. 


It has been said that articulated trains 
are supposed to be thus connected — 


permanent in their connections — unless 
shop work required separation. This 
is no doubt true, but the main objection 
voiced by transportation departments 
would be eliminated if some of the ge- 
neral ideas of the semi-trailer were in- 
corporated. 

It would be to the advantage of some- 
one to design a practical arrangement 
for articulated cars, whereby cars might 
be disconnected more readily and 
switched on a wheeled device used only 
to support the end of the car tempo- 
rarily, not equipped with a truck. This, 
of course, would call for a more sim- 
plified connection between car bodies 
at their ends for passage of passengers 
through cars. 


The advantages of articulation from 
the standpoint of high-speed riding qua- 
lities, less weight, lower operating and 
maintenance costs and more simple 
design, should favor increased popular- 
ity, that would be still greater enhanced, 
if, in addition, they could be constructed 
for more ready attaching or detaching, 
in case occasions might call for addi- 
tional cars, or defective sections require 
cutting-out, so as to replace and con- 
tinue the train in service. 


In a study of the design, construction 
and operation of light-weight, high- 
speed trains, it is well to take into con- 
sideration the kind or class of track over 
which the equipment in question will 
run. 

It has been quite well established that 
a train of the low center of gravity, 
articulated type can be operated with 
safety and comfort to passengers at con- 
siderably higher speed than a train of 
conventional type, especially so if the 
track be of a second class as compared 
to the best track. This is a very im- 
portant factor since there is a marked 
difference in the maintenance as well as 
the first cost between these two classes 
of track. 


Another factor that should not be lost 
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sight of when calculating weights and 
speeds, is that of signaling. For example: 

The modern light-weight, high-speed 
train with modern brakes can be stopped 
in the same distance when running 90 
miles per hour as can the conventional 
steam train running 60 miles per hour 
with standard conventional brake (ser- 
vice stop). 


Special remarks. 


Practically all railroads reporting 
advise that they either have standard 
couplers on their motor cars, or carry 
a bar adapter with an eye in each end 
on the car, that may be used to couple 
into a socket, coupler or drawbar head 
(hidden behind the shield in streamlined 
trains, a shutter opening when desired 
to use) by use of a coupling pin, when 
necessary to couple to standard cars 
or locomotives, the other end of the bar 
fitting into a special knuckle, also car- 
- ried on the car, with a coupling pin, 

the knuckle being put in the place of 
~ the regular knuckle removed from the 
standard coupler. 

The foregoing refers to American rail- 
roads using standard A. A. R. couplers 
— no other countries reporting. The 
buffing therefore is accomplished by 
the regular draft rigging. 


Body insulation as a protection against 
asmospheric conditions. 


Some of the roads are using a 1/2-inch 
thick layer of hair felt placed between 
two layers of 80-pound Craft paper, the 
outer of which is cemented to the inner 
side of the outer sheathing or belly 
sheet under the floor to insulate against 
both noise and atmospheric conditions, 
« Alfol » being used as the main insulat- 
ing medium. Alfol is made of the purest 
aluminum, rolled into sheets of extreme 
thinness and depends upon its reflec- 
tive capacity to retard heat transfer, In 
its application the sheets are delibera- 


tely crumpled and the resulting ridges 
act as spacers to separate the various 
layers and to oppose heat and sound 
transmission. 

Four layers of Alfol are applied to 
the sides, ends and roofs. The floor 
covering helps the hair felt insulation 
in the underneath sheathing. Cork filler 
is placed in the recesses of the corru- 
gated steel floor, and on top there is a 
5/16-inch layer of cork. 

In the baggage and mail compart- 
ments, the cork layer is overlaid with 
maple flooring. 

In cars built with stainless steel, the 
structure and sheathing itself is an in- 
sulating medium when compared to a 
car built of carbon steel, or any other 
metal having a decidedly higher heat 
conductivity, the heat conductivity of 
stainless steel being one third that of 
carbon steel. 

Other roads use the same underneath 
the floor insulation and 5/16-inch cork 
floor covering, but use a 2-inch blanket 
of « Dry-Zero » in the side walls, ends 
and roofs. 

Still other roads use two inches of 
« Rokflos » throughout the train as an 
insulator against both heat and sound 
with Magnesite, a composition flooring 
with cork tile. 

The American railroads have depend- 
ed primarily on their experience with 
steel cars to guide them in the selection 
of insulating materials and their appli- 
cations; however, the light weight de- 
sign largely influenced the use of Alfol. 


Special features intended to increase 
the passengers’ comfort and safety. 


Outside noises have been practically 
prevented from reaching the passenger 
compartments by the adaption of air- 
conditioning, at the same time shutting 
out dirt, dust and odors; simultaneously 
engine room noises have been prevented 
from reaching the passenger compart- 
ments. 


been but little . I 
vibration. The vibration 


nical transmissions proved troublesome 
when long propeller shafts were used, 


otherwise ina reasonably well designed 
cary, they were not serious. _ 
_ Engine vibrations, especially with en- 


gines of the. higher speeds, unless the 
Shere had been carefully balanced and 


counter-balanced, and air compressor 


vibrations, have presented and still are 


presenting a problem. 

Spring mounting, rubber supports and 
various kinds oe ’ vibration deadeners 
have been tried with varying degrees of 
success, The most practical design so 
far, seems to, wherever possible, isolate 
the engine from the passenger compart- 
ments; (a) in an articulated train, by 
having nothing but mail, express, bag- 
gage, etc., compartments in the section 
of the train containing the power plant; 
(b) in motor trains not articulated, by 
carrying passengers in trailer cars, with 
only mail, express, baggage, etc., in mo- 
tor cars; (c) in single motor cars, by 
using vibration deadeners or absorbers 
to insulate the engine, air compressor, 
and transmission frames, etc., from the 


car framing and body, with as flexible 


drive shaft and gear as possible, to con- 
nect to the driving axle, in the case of 
mechanical transmissions. In the case 
of electric transmissions, the problem 
is made somewhat easier by the elimin- 
ation of the direct metal drive. 


One of the most difficult problems . 


seems to be the prevention of vibrations 
following the metal piping. Flexible 
hose insertions in the metal lines have 
proven quite successful. 

The same design and materials used 
in the body for heat and cold insulation 
serve also to deaden or shut out un- 
desired sounds or noises. 

Rubber pads are inserted at numer- 
ous contact points in the trucks and 
between the trucks and the body of the 
car. 
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calls for haste, outer aacea anielt iat 
gether in their turn call for window | 
and door designs that have tight fits. 

_ As a general practice the windows of 
flush design are glazed with double her- | ne Fi 
metically- -sealed units, preferably using — 
two pieces of 1/4-inch Safety shatter- 
proof glass having 1/4-inch dry air 
space between. Thus not only is temper- 
ature insulation secured, but frost and 
condensation are prevented from ,form- 
ing, and clear vision is always afforded | 
the passenger. « Duplate » glass exclud- 
ing a part of the.light frequencies in the 
solar spectrum, to keep out sunlight _ ov tt 
glare, is largely used. Safety glas: 
as yet required by law on the Ameri 


railroads. a a 
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all cases have built all of their trains, 
both articulated and non-articulated, so 
that the passengers can pass freely and 
with comfort and safety from one pas- 
senger section or car to another, and 
with doors of suitable design for the safe 
passing of trainmen through the entire 
train not including the steam locomotive, 
but including the motor car of motor 
trains. 

As yet the outer doors of the cars are 
handled at the discretion of the trainmen, 
the engineman having no control over 
them, nor has any signal system yet been 
devised; all indications however, point 
to such arrangements eventually, in the 
interest of safety. Some feel that only 
small sliding windows for signaling 
should be openable when the train is 
running at high speed. 

There have been no laws enacted go- 
verning the seating, since it is generally 
felt that the desire on the part of the 
railroads to attract passengers guarantees 
design and development for passenger 


= comfort. 


Seating comfort has been given much 
detailed study by both the traffic and 
engineering departments. 

Likewise, every endeavor is being 
made to provide clean comfortable toi- 
lets, (water-flush type), lavatories, smok- 
ing and lounge compartments for both 
men and women. 


Post Office requirements are met in 
practically the same manner as they 
were met on the conventional steam 
trains. Such facilities must, in the 
United States, be approved by the United 
States Postal Authorities. 

Luggage or baggage compartments are 
practically the same as those of the con- 
ventional steam train, except in the case 
of the few small motor cars in service, 
in which the facilities are practically 
the same as in the large United States 
highway passenger buses. 

Before streamlined trains were built 
in America, the Union Pacific Railroad, 
the Burlington Railroad, the Pullman 
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Company, the Edward G. Budd Compa- 
ny, the University of Michigan, the Mas- 
sachusetts Institute of Technology and 
others made wind-tunnel tests of models 
and gave much study to the problem of 
air resistance and air drag. 

Several months of intensive research 
work resulted in the rejection of se- 
veral preliminary assumptions, espe- 
cially as regards ratio of length to cross 
section and the element of ground drag, 
some of the imposed conditions being 
quite different from those in aeronau- 
tical work. 

Without these tests, the streamlined 
design could not have been. so readily 
developed. 

The Union Pacific and Pullman Com- 
pany making use of extruded aluminum 
alloy shapes and plates, developed a car 
of tubular section, the inner surfaces of 
aluminum sheets, the frame of extruded 
aluminum sections. All of the metal in 
the framing being co-ordinated to act 
as a unit, whether for draft or buff, as 
it is impossible to deflect or stress any 
member without having adjacent mem- 
bers bear, their portion of the strain. 
This differs from the ordinary form of 
car design, in which draft or buffing 
shocks are taken care of by longitudinal 
underframe members. To provide for 
the hazard of grade-crossing collisions 
with highway vehicles, the nose of the 
front car is built out from the heavy 
engine base in the form of structural 
members which make a strong parabolic 
arch. 

The trucks are shrouded and flexible 
shields cover the gaps between the car 
units. : 

The Burlington, the Edward G. Budd 
Company and the New York, New Haven 
and Hartford are making use of the Budd 
form of truss construction, which em- 
ploys built-up sections of their gage 
stainless steel. The truss members of 
box sections are formed of deep flanged 
channels and cover plates. The fabri- 
cation of the members themselves, and 
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of the members to each other and to 
connecting plates is by shotwelding, ex- 
plained elsewhere in this report. 


The engine bed at the forward end of 
the first car is a fabricated structure of 
high-tensile strength steel alloy plates, 
cut to shape and arc-welded together 
to form the bumper, engine bed and 
bolster. 


At the extreme front of the engine 
room is a strong collision post, sharply 
inclined from the vertical, around 
which and the curved forward part of 
the engine bed is formed the front end 
of the car. 


The ends of each pair of adjacent 
cars or sections are articulated and con- 
nected by a swivel joint supported on 
the truck. The articulation castings are 
firmly secured to the end framework of 
the car and from these extend arms 
which provide for side-bearing thrusts. 

The floor and roof structures are of 
corrugated stainless steel sheets, the for- 
mer shotwelded to plain sheets and 
through these to the stringers, the latter 
directly to the roof members. 

The exterior curved surfaces at the 
front and rear are covered with plain 
stainless steel sheathing, thick sheets 
being used at the front end and thin 
sheets at the rear. The exterior side 
walls are sheathed with thin sheets ar- 
tistically fluted and shotwelded to the 
frames. 

The space under the car between the 
trucks is enclosed with corrugated 
sheets and provides space for accessory 
equipment. . 


Heating and ventilation. 


There are three general classes of rail 
motor car service : 

1. Branch line local. 

2. Main line local. 

3. Main line through. 


Within the last few years, transport 
conditions have changed so rapidly that 
while we still have conventional or old- 
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type passenger trains in the great ma- 
jority, we cannot be said to have any 
one standard so far as the United States 
are concerned (on account of the wide 
use of automobiles on our highways). 

It looks very much as if the branch- 
line local passenger train is almost a 
thing of the past; however, when there 
is enough business to justify it, a light- 
weight rail motor car, with or without 
trailers, capable of fairly high speed, 
with facilities for reasonable comfort 
and low operating cost, seems to be best 
adapted. 

The main-line local motor train should 
partake of the same general specification 
as the main-line through motor train, 
except that it would be smaller in total 
capacity, and not so elaborately equip- 
ped for passenger comfort, that is the 
same comfort should be afforded with- 
out the frills. 

The main-line through motor train 
that is proving most satisfactory seems 
to be the light-weight, streamlined high- 
speed diesel-electric air-conditioned 
one. Whether or not the majority of 
these trains will be articulated or non- 
articulated remains to be seen. 

As previously stated, air condition- 
ing is an important factor for several 
reasons, and therefore windows are not 
designed for opening in air-conditioned 
cars. 

The maximum summer temperature in 
the shade is probably 115° F., with some- 
times a high humidity. 

Some advocate a difference of 15° F. 
between outside and inside temperatures, 
but not lower than 70° F. at any time 
within the car. 

Pullman mechanical, York, Safety 
Carrier, and Ice activated air-condition- 
ing systems are being quite extensively — 
used. Frigidaire, General Electric, 
Westinghouse and some others are also 
in service, and practically all of them 
are giving a good account of themselves. 
The art is still new and we may expect 
much improvement in the future. 
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Depending upon the type or system 
used, the power requirement varies from 
2 to 6 up. for a 60-70 foot passenger 
section or car. The refrigerating capa- 
city varies from 1 1/2 to 5 1/2 tons. 

Generally the fresh air is mixed with 
the recirculated air in the proportion of 
1: 5, the air being completely recircul- 
ated every 1 1/2 minutes as a rule. 


It must be understood that there is 
quite a large range in air conditioning 
requirements, depending largely on the 
weather conditions encountered, and the 
habits and demands of the traveling pu- 
blic. 

The subjects of heating and ventila- 
tion may today be classed or considered 
as divisions of air conditioning when 
planning for new and modern equip- 
ment, or when planning on recondition- 
ing and modernizing old equipment. 

In America steam heating (steam from 
locomotive), became practically stan- 
dard for railway passenger train cars 
_including mail, baggage and express as 
well as passenger cars, some years ago. 

With the advent of the internal-com- 
bustion engine or rail motor car, hot- 
water heating again came into use and, 
some four or five years ago, the auto- 
matic steam heating plant built into a 
motor car or motor train. 


A study of the data collected is in- 
teresting, indicating as it does that our 
heating developments have almost failed 
to keep pace with our cooling develop- 
ments during recent years. 

A brief description of some of the 
most recent heating developments for 
motor trains is included hereafter. 

The Vapor Car Heating: and Lighting 
Company have supplied quite a few 
Peter Smith  automatically-operated 
steam heating boilers for installation in 
motor cars or baggage cars operated in 
motor trains. These boilers supply 
steam to the steam heating mains of the 
cars to be heated in a manner similar 
to that followed in heating passenger 
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train cars with steam from steam loco- 
motives. 

These boilers are of oil-fired type 
with an evaporative capacity of 250 
pounds, 500 pounds, 750 pounds, 1 000 
pounds per hour or more, depending on 
the size as manufactured, the pressure 
depending upon the length of the steam 
line run and size of boiler. 

For example : 

A boiler of 500-lb. per hour capacity, 
at 85-Ib. pressure, is used for a 200-foot 
articulated three-car train running 
where cold winters are the rule. 


The oil burner motor and the feed- 
water pump motor are both automati- 
cally controlled by steam pressure and 
water level respectively, through an 
electrical arrangement; an ingenious 
method of installing three vertical-con- 
tact electrodes each of different eleva- 
tion as regards the water line, in the 
water column (they somewhat resemble 
spark plugs where they pass through 
the head or wall of the column), made 
the control of the water level exceedingly 
easy. The entire equipment is so de- 
signed as to fail only on the side of 
safety and it is very reliable in oper- 
ation. 

The boiler has a large number of 
small copper tubes set vertically in the 
heads. 

The fuel burned is practically the 
same as that burned in distillate or die- 
sel rail engines and is in most cases 
taken from a fuel tank common to both 
the engine and the boiler. 


In some installations (in the case of 
short trains), the condensate from the 
overhead radiators, used in connection 
with air conditioning, is drained into a 
tank or sump from which it drains back 
to the boiler water supply tank near the 
boiler, thus somewhat reducing the 
quantity of feed water it is necessary to 
carry. 

The heating plant consisting of a 500- 
Ib. boiler with all necessary equipment 
ready for operation in a 200-foot 3-car 


which 2s 850 ‘Db. “is required fo 1e 
‘Supply: / harks wie Bite ont 5 
7 A 3-car standard or eter Sul aes: 
rican type railway train requires appro-— 
ximately double this equipment in ca-— 
pacity and weight when hauled by a 
rail motor power unit. The heating 
plant with water and fuel was installed 
=. in the power unit and has been my 
; : ~successfuliy operated. 

if Eight motor trains of this type have 
been in operation during the past four 
i * years, The Burlington 3-car « Zephyr » train, 
train heating System is equipped with -coach- buffet car, vig 
a Vapor Company’s Peter Smith auto- cooled air distributed 

a, matic oil-fired boiler having an evapo- 
-rative capacity of 500 lb. of water per 

> hour at 100-Ib. pressure. Condensation 
' from the system drains into sump tanks . 


eu anne is underfl6pn da 


ta ; in each car, and from there is automa-_ each side of the car. % ae 
tically returned to a 50-gallon feedwater The entire train of six cars, except _ 

= storage tank instead of being discharged the power car, is heated by means | 

i into the atmosphere, as is the usual hot air forced through underfloor ducts, — 

: practice, with an air duct carried one on each side of: the car, and: con= 

a throughout the train on each side below nected between cars, where featres by | 

4 the floor line, and there is also a central flexible bellows. Tas duets 


: e outlets 


{ ceiling duct, these ducts being connected 
between the cars .by flexible bellows. 

i. Heat is obtained by passing air through 
= the radiators of the engine, this air a éeiling Ane on the gene ine of 
being forced by blowers through the ears, eke it is mixed with fresh | 


ir : 
‘Ne. floor ducts, there being an outlet at each brought into the system from the out- — 
‘ seat. Air is exhausted through openings side of the cars. i S-4 
ee in the ceiling duct. Two oil-fired, hot- One heating. unit consisting of an oil- vm: ; 
4 air furnaces, supplied by the Vapor Car burning hot-air generating unit” aS; 10: sane 
% Heating and Lighting Company, are cated in the front end of the second 
q installed in the baggage compartment. or baggage-mail car. This unit supplies - a 


They are used to heat the cars at ter- heat for the baggage and mail compart- — 
minals and in the yards when the en- ments of this: icar only. © ‘One air-con ree 
gine is not running, and can also be ee unit, proceed in the rear fhe 

| used for emergency, should there be a f t ( 
4 failure of the heat from the engine ra- 
diator. These furnaces are provided 
with motor-driven pumps-and fans and — 


dabatiing ‘compressors, shat 
poses apie and appare 


tent electric ignition. The burners are. -desi- 
rai gned to operate with either D. Ee or 
a a C. power and, in the former: case, — 
a have windings which generate alternat- ment in the rear end of ‘he fifth 
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furnish conditioned air to the fifth car 
which is a Pullman sleeper, and to the 
rear buffet coach. 


Ventilation of the baggage-mail car is 
furnished by streamlined exhaust ven- 
tilators in the roof, and ventilators in 
the bottom window-sash rail. The blo- 
wers in the heating unit can also be 
operated, if desired, to supply fresh air 
to these compartments in summer. The 
toilet rooms have streamlined exhaust 
ventilators in the roof. The air-condi- 
tioning systems for the passenger-car- 
rying cars are under thermostatic con- 
trol. A thermostat in the main compart- 
ment controls the heater for the baggage- 
mail car. The engineman’s cab in the 
front end of the power car is equipped 
with a hot-water heater, taking hot wa- 
ter from the main engine jacket. The 
heat in all of the modern trains is con- 
trolled automatically by thermostats. 


One of the latest developments but one 
which has not yet been tested in ser- 
vice, consists of an individual car heat- 
~-ing plant to be used in connection with 
air conditioning. This plant consists of 
an automatically-controlled cil-fired air 
heating furnace with necessary blowers 
and control, for supplying the heated 
and conditioned air to the distributing 
ducts. The automatic controls are all 
electric. The current is obtained from 
the same source of supply as that which 
furnishes current for lighting, air con- 
ditioning motors, etc. 


Practically all steam-heated motor 
trains have their equipment so designed 
that the trains can be heated with 
steam from a roadside steam plant or 
supply at terminals and lay-over points. 
This avoids the difficulties encountered, 
including the danger of, or liability to, 
freezing up, such as are common when 
completely drawing hurriedly from a 
system in severe cold weather. (In case 
of removal from service for storage, 
drain plugs are usually removed to gua- 
rantee against freezing. This, however, 
requires time.) 
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By keeping the cars warm during lay- 
overs, the interior finish and trim is not 
so liable to be injured by frequent ex- 
tremes of temperature, and the question 
of time for heating the train before going 
out on its run is not involved. 

It is difficult to start up a heating 
plant during cold weather and the eco- 
nomy of the method of drawing and 
heating is doubtful. 

As a rule, two hours in the most se- 
vere weather is sufficient time for heat- 
ing a cold train, but there is always the 
chance that something wrong will show 
up to cause trouble and delay and pro- 
bably expense. 

All of the modern trains have either 
an ample source of electric current sup- 
ply, whether running or standing, or ar- 
rangements are made in: terminals for 
plugging into a roadside source of 
supply. 

The railroads reporting indicate that 
there is no one-standard for air supply 
to brake and control systems. 


Some roads use a 75 cu.-foot air com- 
pressor directly driven from the main 
engine shaft with an auxiliary 25 cu.-foot 
motor driven compressor, driven from a 
bus common to a 35-kw., D. C., 76-volt 
generator (V belt driven from main en- 
gine), and a 64-volt, 450 ampere-hours 
storage battery. The generator supplies 
constant voltage at all engine speeds, 
from idling to full speed. 

This power arrangement also supplies 
current for air-conditioning, and heating 
motors, lighting, control devices, etc. 

Other roads use the same_ general 
arrangement but use smaller-capacity 
main compressors and auxiliary gene- 
rators. 

Still other roads use two 25 cu.-foot 
motor driven air-compressors driven 
either from the main generator or from 
an auxiliary engine-driven generator. 


Some depend on a single 50 cu.-foot 
motor-driven. compressor, others two 
35 cu.-foot motor-driven compressors. 


From all indications, it seems proba- 
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ble that the arrangement of a large com- 
pressor driven directly from the main 
engine shaft and a small auxiliary com- 
pressor motor driven from a bus com- 
mon to a suitable, say 25 to 40-kw. D. C. 
76-volt generator (driven directly from 
main engine shaft) and a suitable, say 
450 to 650 ampere-hours 64-volt battery 
will prove to be the most satisfactory, 
when the problem is considered from 
all angles. 

The compressors reported are all of 
the reciprocating type, most of them Ge- 
neral Electric and Westinghouse, when 
motor driven, Gardner-Denver or West- 
inghouse when directly driven from en- 
gine shaft. 

The governors for the compressors or 
pumps are as a rule General Electric or 
Westinghouse for the motor-driven com- 
pressors. Those for the mechanically- 
driven compressors are Westinghouse, 
or one furnished by the compressor 
builder. 

Pressures are practically the same as 
those standard for conventional passen- 
ger trains in high-speed service. 

Mechanically-driven pumps and mo- 
tor-driven pumps with very few excep- 
tions unload or stop at maximum pres- 
sure, with the starting range similar to 
that used on electric railways. 

Rail motor car brake systems are in 
practically all cases of such design and 
of sufficient capacity to supply braking 
power to all the trailers the motor can 
haul. 

Batteries used in motor cars cover a 
wide range in size and capacity, depend- 
ing on the type of car or motor train 
and the service in which they are oper- 
ated, for example : 


Capacity of battery. 
40-80 ampere-hours 
80-150 + » » 
150-300 >» » 
400 to 600 » 300-450 > » 
600 to 800 » 450-700 » > 


Most of the batteries are of the lead- 
acid type in rubber jars, the majority 


Size of motor car. 
up to 150 mp. . 
150 to 250 » 

250 to 400 » 


of Exide Company’s Ironclad type and 
some of the regular pasted type. The 
number of cells depends on the vol- 
tage, as for example, 16 cells—32 volts, 
are used on smaller cars and smaller bat- 
teries, 32 cells—64 volts are used on 
larger cars and larger batteries. 


Some nickel-iron batteries are used. 

As a rule the batteries are placed in 
specially arranged battery boxes either 
under the car or in shelves inside the 
car. In either case the boxes or shelves 
are well ventilated and the wooden trap 
containing the cells are blocked in to 
prevent their being shifted or moved 
around by the car or train mevement. 


Cell covers and vents are designed to 
prevent sloppage or spillage, yet permit- 
ting free venting of gas. The intercell 
and battery connectors are as a rule 
« burned on » to prevent gas ignition. 


The load varies with the size and de- 
sign of the car or train, and the service 
in which operated, air-conditioning 
equipment when installed furnishing the 
major portion of the load. Next comes 
the engine starting load, especially in 
the case of diesel engines, when they are 
cold. The lighting load is usually of 
secondary importance, especially so if 
an auxiliary engine-driven generator is 
used. 

In the great majority of motor cars 
and motor trains, the battery is floated 
by an automatic switch on either the 
main generator exciter of the smaller 
cars, or on the bus connection between 
the battery and the auxiliary generator, 
this automatic switch providing the ne- 
cessary protection with a fused cut-out 
in the circuit. 

Mechanically-driven motor cars have 
a regulator and automatic switch in the 
circuit between the gear- or belt-driven 
generator and the battery, together with 
a fused cut-out. In some cases the gene- 
rator is of the inherent voltage regulation 
type. 

In the earlier cars, depending on ma- 
nual control, charge regulating switch, 
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plus floating on exciter circuit, the bat- 
tery life was too short. Today the equip- 
ment is designed to float the battery at 
constant potential, or charging control 
is obtained by use of ampere-hour me- 
ters, etc. Ammeters are sometimes pla- 
ced in the circuit to show charge and 
discharge rates, but voltmeters are sel- 
dom used. 


It is seldom necessary to charge batte- 
ries from an outside source of supply; 
however, receptacles are provided for 
emergency charging. 

Many of the larger mechanical termi- 
nals and passenger stations today have 
D. C. charging lines and receptacles with 
necessary cables and plugs for connect- 
ing to motor-car or passenger-car batte- 
ries. Also 220-volt A. C., lines recepta- 
cles, cables, plugs etc., of 10-K.V.A. ca- 
pacity for connecting to air-conditioning 
motors of motor and passenger cars, for 
testing pre-cooling stand-by, etc. 

On some motor cars and motor trains, 
generators are driven from the car axle, 
*- similar to steam train practice. In the 
more modern motor cars and motor 
trains, however, this practice has been 
abandoned. 

Most of the generators in America 
are made by the General Electric or 
Westinghouse, with some Safety Car 
Heating and Lighting Company’s equip- 
ment (especially the car-axle_ gene- 
rators). 

Practically all of the control systems 
depend on some form of constant po- 
tential regulation, or a modified form of 
same. 

When the first motor cars were built 
in America, air starters were used for 
starting the engines on both mechanical 
and. electricl transmission cars, small 
auxiliary engines for driving small air 
pumps and lighting generators being in- 
stalled in the cars. The ignition was 
obtained from magnetos and dry cells. 

With the development of the automo- 
bile electric starter, came the electric 
starter, and later on the battery ignition 
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for rail motor car engines, with finally 
the multiple-plug battery ignition system 
for large engines, as developed on the 
Chicago, Rock Island and Pacific Rail- 
road. At first, starters were of the 6 volt- 
12 volt and later 32-volt types, working 
off the 32-volt battery common to the 
field excitation, starting ignition and 
lighting load, with ignition tap off the 
32-volt section of the 64-volt battery, 


.such as came to be used in the larger 


cars. The smaller engines used one star- 
ter. The first 400-H.P. engine used two 
starters. Then some of the larger engines 
were turned out with the main generator 
suitably wound for this purpose. 


The largest diesel engine reported for 
rail service to date is a 1 600-n.P., 550- 
r.p.m. Vee-type, with light 13 1/2-inch 
< 16-inch cylinders — built by the 
Busch-Sulzer Company for a transfer 
locomotive on the Illinois Central Rail- 
road. 


The Winton Engine Corporation have 
built two 1 200-H.P. 750-r.p.m. Vee type, 
with sixteen 8-inch x 10-inch cylinders 
for Union Pacific articulated, streamli- 
ned, high-speed motor trains. 

The size of the individual starting mo- 
tors depends upon the size of the engine, 
but they are all of relatively quite low 
horse-power and were made by such 
manufacturers as the North East and 
Leece Neville Companies. A few of the 
larger ones have been built by the manu- 
facturers of the main generators and 
traction motors. 

The first couplings between the engine 
and generator were of the fabric type 
and were unsatisfactory except for the 
smaller engines. 

A flexible steel drive coupling was 
next developed and has proven to be 
quite satisfactory (See sketch, fig. 29). 

Some manufacturers effect a coupling 
by having the armature shaft flanged and 
directly connected to a similar flange 
on the engine shaft, with the web of 
the engine flywheel interposed between 
the two flanges. Both engine and gene- 
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Fig. 29. 


rator shaft ends are machined to fit 
into the fly-wheel bore, to insure con- 
centricity and facilitate alignment. The 
outer end of the main generator shaft 
is carried on a self-aligning, non thrust 
type ball bearing. The inner race is 
pressed on the generator shaft and the 
outer race has a sliding fit in the main 
generator bearing bracket, permitting 
the end thrust to be taken on one of the 
main bearings of the crank shaft. 


When ordering starters, the engine di- 
mensions involved — gear, lccation for 
motor, size of cylinders, number of cy- 
linders, compression, horse-power and 
speed — should be given, also the batte- 
ry capacity. 


Lighting and signalling. 


In most of the motor cars and motor 
trains, the lighting current has been sup- 
plied from the exciter and battery bus 
of the main power plant for one- and 
two-car trains at 32 volts — for some 
and especially the longer trains, at 64 
volts; in small mechanical transmission 
cars, sometimes 12 volts from the small 


belt or gear driven generator, sometimes 


32 volts. 


: tenes c pumps, ate, 


dard. All are of a stranded construc- 


gine is of the same gel 
as the main engine. C 
throughout the train uses | 


aaa We ana tor all +. 
ing circuits are laid out as a 
panels, fuses and switches; 
some of the most recent cars b 
circuit breakers (with time e 
instead of fuses, and their more e 
use is very probable. 

Practically all circuits, both light and 
power, are double-wired. ; 

Rubber insulated wires and cables f 
the same type as are used in e 
railway equipment are practically ‘st 


tion. Conduit is used universally. XR pes 

Voltage regulators are generally used, 
except when a constant potential auxi- 
liary generator is used. These regula- 
tors are of the carbon-pile type. 

The rear lights are controlled by 
simple switches such as are used for 
general lighting circuits. 

Alarm and warning signals are of the 
vibrating diaphragm type. sone 

Electric heating is practically un- | 
known, except for an occasional lo al 
requirement and buffet ranges, that is 
the car body interiors are heated with ees 
hot air, hot water or steam. Eee 2 


Fire precautions. ; ¥ ~~ 


See ra more reeealte 
of aluminum alloy. M 
flammable nature are, howeve 
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used for trim, partitions and upholstery. 
This material has not been processed for 
fire protection. The motor trains built 
recently have very little material in them 
that is inflammable, as a rule only the 
upholstery and curtains. 

Exhaust pipes are lagged with asbestos 
covering or shrouded. Electrical cir- 
cuits are always isolated from heat and 
fire hazard. 

There is no standard rule for distances 
between fuel tanks and engines, and 
between tanks and passenger compart- 
ments. 

The desire of the managements to de- 
sign only safe and economic equipment, 
plus the skill of the engineering and 
operating departments, has been relied 
upon as the chief factor of fire preven- 
tion. 

Instructions have been issued from 
time to time, by practically all opera- 
tors, to isolate motor cars from steam 
locomotives as much as possible in sheds, 
etc., and use partitions when possible to 
separate the stalls or sections. _ 

Further precautions: pits kept well 
drained and clean, likewise the floors, 
etc.; oil and fuel not permitted to accu- 
mulate; inflammable lights and torches 
not to be used around motor cars; all 
fires to be kept away from motor cars 
(the motor cars not to be stood over hot 
ashes or other fires or coals). 

Smoking is generally not permitted in 
engine house or shop, in the vicinity of 
motor cars. 

Before going into shops, all fuel is 
carefully drained from car and stored. 
Welding, cutting and blow torches, etc. 
are only to be used after precaution has 
been taken to prevent fire. 

The electrical equipment to be care- 
fully maintained to prevent heating or 
sparks from short circuits or grounds. 

The maintenance of all fuel storage or 
fuel conveying parts to be watched very 
closely for prevention of leaks, also car- 
buretors. Cleanliness must always. be 
insisted upon. 
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Fuel tanks to be securely anchored and 
to be filled from the outside, keeping all 
fire and open-flame lights away; in case 
of gasoline to so handle as to prevent 
static sparks. All fuel storage and fuel 
conveying parts to be grounded perma- 
nently to prevent static sparks. 

When on the road, smoking is per- 
mitted in the motor car including the 
cab or engine room. (It must be remem- 
bered that exhaust pipes sometimes ope- 
rate at red heat). 

Hand lanterns of the oil type, if used 
by trainmen, must be kept in suitable 
racks when they are in the engine cab 
Gr engine room. 

All gasoline tanks to have safety filling 
and draining plugs. All fuel tanks to be 
of steel and designed with a _ high 
strength factor. 

Safety or trigger valves, that can be 
operated from either engineman’s seat 
or from outside of car, to be so installed 
that supply line from fuel tank can be 
closed in an emergency. 

There, are few if any automatic fire 
alarm signals installed in the*motor cars 
or trains. 

Portable fire extinguishers are installed 
in all compartments, that is engine room, 
mail, baggage and express, passenger, 
etc., in convenient locations for emer- 
gency use. Some of the two-gallon size 
have short length of hose and nozzle; 
the smaller ones as a rule have the nozzle 
in the discharge end of the cylinder or 
container. 

Carbon tetrachloride types are largely 
used, although some foam and some me- 
thyl are used; as a rule they range in 
size from 2 quarts to 2 gallons. 

For gasoline and distillate motor cars, 
two extinguishers is generally the mini- 
mum, 3 or 4 for the larger cars. 

Steam motor cars and diesel motor 
cars, whether with electric or mecha- 
nical transmission, carry as a rule half 
as many extinguishers as are carried on 
a gasoline or distillate burning motor car 
of the same size, and are distributed in 


are any as a rule itaviied ori oties fire 
extinguishing apparatus than that men- 
tioned above. 
In engine houses or sheds 
buckets are usually provided. 
There have been reported numerous 


sand 


cases in which the carbon tetrachloride 


extinguishers have proven their effecti- 
veness without any ill effects to either 
the user or to the mechanical or elec- 
trical machinery or other parts of the 
equipment. 


The following general information 
might also, in view of the present stage 
of the transportation art, prove interest- 
ing: 

Two 6-car Corten steel, semi-stream- 
lined trains, not articulated, one of 
which will be hauled by an 1 800-.P. 
Winton diesel-electric locomotive, the 


other by a reconstructed steam Jocomo- . 


tive, are being built by the American 
Car & Foundry Company, for the Balti- 
more & Ohio Railroad. 


Two 4-car semi-streamlined, semi- 
light-weight trains, built at the Chicago, 
Milwaukee, St. Paul & Pacific Railway 
Company’s shops, will shortly be placed 
in operation on a seven-hour schedule 
between Chicago and St. Paul-Minneapo- 
lis. Two oil-burning steam locomotives, 
with 84-inch wheels and 300-lb. boiler 
pressure, are now being built by the 
American Locomotive Company to haul 
these trains. i 

The Atchison, Topeka & Santa Fe 
company will test the possibilities in the 
use of a 3:600-n.p. diesel-electric locomo- 


tive, composed of two 1 800-n.P. units, 


in hauling the « Chief » between Chicago 
and Los Angeles, and is studying the ad- 
vantages of light-weight equipment for 
various services. 

The New York Central Railroad Com- 
pany is engaged in experiments in the 


important lines are conducting 


type; in fact, Seeballs 


gations at this time. 
wags tremendous increase in the 


States ae fréight- cia nui 
vehicles has done much for the peop e 
as a whole. The railroads, however, 
have suffered and are continuing to suf- 
fer at “a constantly increasing rate, a ee 
heavy loss of traffic and revenue. 

At first the highway haulage took only 
less-than- carload freight and that for 
short haul, but today it is taking freight, 
including live stock, that formerly moved 
in carloads for thousand-mile hauls. The = 
problem, therefore, has become a most 
serious one, especially in view of the 
continued demand for more and better — 
highways and the urgent necessity for 
giving employment to millions of unem- 
Nosed 2 

In view of this situation, the final or 
closing section of this report, under the 
sub-title of « Transportation », is offered 
in the hope that it will bring out a world- 
wide discussion of this important sub- 
ject, so that eventually some plan will 
be forthcoming which will function for 
the good of all concerned. 


Transportation. 


Transportation may be termed the 
social medium of human relations, whe- 
ther it be in goods, persons or thought. 
It is vital to the existence, security and 
contentment of the commonwealth. we 
Transportation, the harbinger of pro- st 
gress, instilled in people the spirit of 
expectation until the demand for ar 
speed, convenience and econo 
surpassed the | developed physical 
necessary to extend these services. 


The 
streamlined and mile-a-minute trains, 
highway motor freight carrier, highway __ 


er peer ees 
shippers demand 


Me orator aiid speed 
t ed with the highway 
us. The air passenger demands 
nutes of the shuttle time 
business centers and airport, 
; to avail himself of a service that 
has already reduced transit time between 
dt by hours and days. Truly, this is 
not only a new era, but an epoch of 
psychological revision. 

‘It is reasonable to assume that the 
Failways must rehabilitate their plant 
_ and service by providing passenger faci- 
a lities commensurate to the speed and uti- 
= lity of the new forms of transport with 
comfort and convenience such as: Home- 
 to-station transfer, continuous commer- 
cial telephone or radio communication 
en goon: entertainment, stewardess ser- 


dancing, 
allay tra- 


he ate ag them- 


eles, gomplete ser- 


; cance ee 


motor ie carrier, Sete oO com- 
plete and flexible transport, has placed 


on the railways the burden of extending 


a universal, complete, high speed, flexi- 


ble economical system and equipment for 


freight transport. 


The highway motor freight carrier 


being a development consistent with this 
expectant era, has established a complete 
flexible service, but is limited as to the 
possibility of further economy in opera- 
tion due to weight and size restrictions. 
So it becomes necessary to either build 
thicker or reinforced road surfaces with 
lower grades, larger curves and lanes 
assigned to freight traffic, or to coordi- 
nate, or cooperate, the highway motor 
freight carrier with the railroad where 
greater tonnage units or trains can be 
hauled. The possible construction of a 
national highway network, designed for 
heavier loads, or trains of trailers, of 
course would assist in providing a trans- 
port consistent with the demand for 
more economical highway hauling faci- 
lities. 

As an aid to national reconstruction 
and security, it must be accepted, that 
transportation will also provide em- 
ployment and opportunity for not only 
the present, but the younger and future 
generations. Transportation will not 
approach the zenith of economic utility 
until all natural resources, products of 
industry and field can be economically 
obtainable by all people in all seasons in 
all communities, no matter how remote. 

The relative association of transpor- 
tation to all phases of social and com- 
mercial rehabilitation and progress, pre- 
sents the necessity for a definite means 
and system based on the sound « horse 
sense » principles of simplicity, relia- 
bility and economy, yet, fully consistent 
with this era of expectancy, in providing 


speed, flexibility and convenience as 
well. 

And to illustrate, such a system is 
herewith described, that entails these 
requisites, one that can be extended 
through coordination, or cooperation of 
all forms or to any one form of trans- 
port, and for convenience might be 
termed the Articulated Universal Cargo 


Carrier System. 


Articulated universal cargo carrier system. 


The articulated universal cargo car- 
rier system is a method and means of 
complete and economical collection and 
distribution of freight, express and mail 
effecting coordination between existing 
transportation agencies and presenting 
the highway trailer train. 

The fundamental principles of goods 
transport are primarily service and cost. 

Freight service is divided into two 
classes : 

Limited service, between the general 
receiving station of a transport agency 
by rail haul to its general delivery sta- 
tion in another community. 

Complete service, rendered by a trans- 
port concern, or a co-ordination of seve- 
ral agencies, between the shipper’s door 
and the receiver’s door, under one bil- 
ling and control. 

The railways can economically pro- 
vide a complete service for car load 
shipment where the consignor and con- 
signee have commercial, or private, rail- 
way loading tracks at their doors. 

The shipper or receiver, that does not 
have railway loading tracks at his door, 
must depend on some means of trans- 
port, other than rail, to transfer the 
shipment to or from the general rail 
receiving and delivery station. But 
should the railway desire to furnish a 
complete instead of a limited service, it 
must assume the responsibility from the 
shipper’s door for pick-up and transfer, 
line haul, transfer and delivery to recei- 
ver’s door at destination. 

It would be an exceedingly simple 


matter for a railway to furnish a com- 
plete service for all shipments, even 
though, the rail haul must be supplement- 
ed by some other form of transport, if 
it were not essential to give the utmost 
consideration to the questions of the 
cost and speed. 

The problem of the railways furnish- 
ing an efficient, economic and profitable 
complete freight transport service for 
all shipments, which are not attracted by 
the all-rail or carload movement, be- 
comes a most difficult one, in the face 
of the continued development and 
growth of efficient highways, highway 
vehicles, and highway traffic organiza- 
tions. 

Some railways recognize these essen- 
tials and are extending a complete ser- 
vice of door to door pick-up and deli- 
very, utilizing present standard rail 
equipment and contracting or operating 
motor carriers to do the off-rail hauling. 
This plan of complete traffic control is 
consistent with shipper demand, but the 
physical means employed to attain a 
complete movement requires the rail- 
ways to pay a premium for tonnage hand- 
led. And they are stiil handicapped by 
crating requirements, terminal conges- 
tion, transfer time, excessive tare weight 
movement cost, off-rail costs, etc. The- 
refore, it is necessary, in order to furnish 
a complete, economical, high-speed and 
flexible service, to employ a type of 
equipment designed to meet these con- 
ditions. 

It is necessary to perfect the essential 
mechanical devices or vehicles before 
a new method or system can be develop- 
ed. Such devices or vehicles must of 
economic necessity be simple and effi- 
cient. The universal cargo carrier sys- 
tem idea, embodying the universal cargo 
carrier, was evolved in an endeavor to 
devise a physical or mechanical unit and 
method of employing same in such a 
manner as to attract all shipments, not 
attracted by the all-rail or carload move- 
ment, and to profitably expedite their 
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handling by efficiently and economically 
providing a complete service, in all that 
the name implies, in the various traffic 
fields. 

The articulated universal cargo car- 
rier is constructed with standard auto- 
motive rubber tired wheels for highway 
service and also with flanged metal rail- 
way wheels for rail operation. 

The construction and operation of the 
universal cargo carrier does not involve 
any new or radical design. It does in- 
volve a new combination of designs, 
devices and forms of construction which 
have been proven in their respective 
fields. The structure of the highway 
end of the carrier is standard with the 
regular highway design. The rail end 
construction follows designs long stan- 
dard in some European rail equipment 
and utilizing present approved features 
such as roller bearings, standard air 
brakes, rubber cushioning, improved 
spring designs, etc. The automatic ele- 
vating, lowering and coupling devices 
are similar to those used in highway 
tractor and semi-trailer service with 
such changes as were necessary for their 
adaptation. 

The frame, undergear, couplers, etc., 
are practically the same or standard for 
all carriers. The super-structures or 
bodies, however, may be designed to 
suit the various classes or types of cargo 
handled. Stock, hopper, refrigerator, 
gondola, box or horse (side, end, or 
removable hatch) bodies may be con- 
structed in such a manner as to be inter- 
changed as desired, thus making it pos- 
sible for one carrier chassis to serve 
more than one body, switching bodies 
as dictated by the demands for the 
various types, as occasioned by shifting 
traffic. 

Cargo slings (webbed bands, cross- 
wise and lengthwise hooked into the 
walls of the carrier body, as many on 
both horizontal and vertical planes as 
may be desired) make it possible to 
' very largely do away with the necessity 
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for packing or crating, and will prevent 
shifting of cargo. 

The bodies, by means of quickly ope- 
rated anchors and clamps, may be hasti- 
ly fastened to or removed from a carrier 
chassis; the construction of special types 
of bodies when desired is a comparati- 
vely simple matter. Removable bodies in 
effect could be classed containers. The 
utility of the container can be extended 
universally with the articulated universal 
cargo carrier, and would not be ccnfined 
to territories adjacent to crane service 
or other handling facilities, but can be 
hauled in rail trains to the way station 
door, farm, mill, etc., irrespective of 
weather conditions and without imped- 
ing rail traffic by delays for mounting 
or dismounting, so called, easy transfer- 
able types. 

The use of the light-weight, high- 
strength metal alloys and low cost steels 
having good welding characteristics 
makes it possible to build carriers of 
light tare weight, thus increasing the 
pay load capacity. 

Under practically all the present State 
laws, it is possible to design the carrier 
for an 8-ton pay load. In some of the 
States a 10-ton pay load or greater is 
permissible with the indications that the 
load capacity will be increased for 
suitable equipment. 

The carriers may be efficiently oper- 
ated on any highway or street suitable 
for standard tractor and semi-trailer or 
tractor and trailer operation at speeds of 
45 miles per. hour and on the railway 
in trains of 50 carriers, or less, at 60 or 
more miles per hour. 

The articulated universal cargo car- 
rier system is a secondary, or auxiliary 
rail service to be operated indepen- 
dently, and is not designed to be con- 
nected in a train with standard present 
day equipment, with the exception of 
the motive power unit or locomotive. 
The power unit may be of any type 
desired, provided it has sufficient horse- 
power, speed, etc., to meet traffic de- 


mands, The power unit, however, isn 
necessarily confined to this system 


by special adaptor couplers, it can pull 


either standard equipment or the artic’ 


ated universal cargo carrier train. The 


articulated universal cargo carrier sys- 
tem operating in a train of say 50 car- 
riers and with the full utility of a high- 
way vehicle, moves greater unit tonnage 
at higher speeds than possible with all- 
highway service, and with flexibility 
and a minimum of tare weight not pos- 
sible in standard rail equipment. — 

The articulated universal cargo carrier 
system not only provides speed, utility, 
flexibility and low cost per ton-mile of 
trunk line transport, but reduces term- 
inal congestion, classification, switching 
etc., which is, of course, an ultimate 
reduction in cost. 


The articulated universal cargo carrier 
system assists in reducing highway 
maintenance, thus releasing funds for 
improving secondary and farm-to-market 
roads. The operating personnel in the 
highway part of the service will be im- 
proved in character and efficiency un- 


der uniform regulations, requirements, 


etc., with the possibility of attaining a 
position comparable with railway labor. 
As the highway transport is confined to 
local pick-up and delivery, the safety of 
the trunk highways will be greatly en- 
hanced. 

The method of operation. might be il- 
lustrated as follows : A manufacturer or 
wholesaler located within a 25-mile ra- 
dius of downtown Chicago calls a rail- 
way company advising of a shipment 
he wishes to send to a small town 10 mi- 
les inland from Fort Dodge, Iowa. He 
describes the shipment. The hour is 


11 a. m. and the shipment will be ready — 


for loading at 2 p. m. From the rail 


highway station nearest the plant a 


tractor hauls the carrier over street and 
highway to the plant. The carrier is 


spotted or placed for loading, if a full 


carrier load, the uncoupling lever pulled, 


diate coe ae or sere ip 
handled in this manner. When the rail _ 
power unit backs into this string of un- _ 
coupled carriers they are automatically 
elevated and coupled as shown in sketch 
(fig. 30). 

The carrier rail train leaves at 6 | pein, 
and the next morning the carrier in 
question is, by reversing the operation, 
set out on suitable rail highway station 
siding at Fort Dodge, the train, picking 
up other carriers, waiting for it, and 
proceeding on its way. One of the tract- | 
ors at Fort Dodge will without delay 
back under the opposite end of the 
carrier and deliver to the shop, store, +s 
farm, etc., gs the consignee. 


a 


of furniture that is fave thaneeees Cae 
load, telephones the railway, or trans- . 
port agency. The tractor with cane 
carrier attached calls at the consignor’s — 
shipping department and without un-— 
coupling, loads the furniture, which is 
not crated, places cargo slings (webl 
ae across carrier ae ‘to pa 
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Fig. 30. — Rail-highway trailer. 


stops for additional miscellaneous freight 
collection. After completing collection 
of miscellaneous less-than-carload freight 
at Fort Dodge from numerous consign- 
ors, the carrier is placed on the rail- 
way tracks for movement in regular 
scheduled high-speed carrier train to 
destination, where distribution is made 
over highway or street to numerous 
consignees. 

If a farmer wishes to ship livestock 
to Chicago, the general method of oper- 


ation is the same except that the deli- 
very to the stock yards at the packing 
plant may be completed on the rail, 
thus operating on schedule, obtaining 
better markets, taking less shrinkage, 
etc. The carriers would be thoroughly 
cleaned for use in hauling farm imple- 
ments, etc., in return movement to agri- 
cultural districts, 

The articulated universal cargo carrier 
is an ultimate necessity for the econom- 
ical transport of perishables. These car- 


aay 3” 


fri gerator transpor 


refri peration —- or 


tain with pee ee when t 
speed, flexibility, economy and toni 


movement are considered. This con- Str 
tinuous refrigeration transport service _ 


will greatly reduce marketing waste. 
Illustrations, showing the transport of 

bulk and loose materials such as coal 

and gravel directly from mine or pit to 


consumer, etc., could be made, but the 


general system of operation is applicable 
to all commodities. 

Any goods transport system, extending 
a ee seryice, must primarily be 
the ultimate in economy. The articulated 


universal cargo carrier system, herein 


described and operation illustrated, ex- 


tends reduction in transport cost in 


many ways: 
1. The average carload movement of 


less-than-carload goods. transport, bet- 


ween most areas, is well within the ca- 
pacity of the cargo carrier — therefore, 
the tare weight movement cost to the 
railroad using the cargo carrier system 
instead of standard equipment, would 
be greatly reduced. 

2. The complete transport of a ship- 
ment by cargo carrier utilizes one lading 


carrying vehicle and a corresponding 


single investment. 

3. Classifying and switching is auto- 
matically done off the rail while in 
regular off-rail service. Terminal track- 
age or storage requirements are reduced. 

4. There will be reduction in transit 
time, handling and transfer, damage 
claims, ete. 

5. The highway motor carrier oper- 
ation by coordination with the railroad 
in extending this service, would exper- 
ience lower operating costs, maintain 
improved supervision over personnel, 
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Fig. 31. — A typical example of a potential rail-highway territory for one railroad. 


ownership and control or by contract the diesel engine into commercial high- 


on tonnage basis. way service, the traffic banding of high- 
Many, in view of the introduction of ways (that is, assigning bands of main 


highways, each class of traffic having 
a band of its own), elimination of grade 
crossings, etc., feel that the future deve- 
lopment of highways and present plans 
for the building of national highways, 
which will be federally regulated, pre- 
sents the possible public demand for 
economical long-haul transportation over 
these highways of trains of trailers 
operating as a complete system of trunk 
highway movement with large diesel 
tractors, setting out and picking up car- 
riers at designated points for movement 
to adjacent feeder territories by small 
tractors for collection and distribution 
of goods. The articulated universal 
cargo carrier system is so designed to 
be operated in trains on the highway 
when the demand is presented. The 
mechanical feasibility of operating these 
trains is in the articulation. 

Most of the traffic authorities, bus- 
iness men and engineers consulted, how- 
ever, seemed to feel that the public wel- 
fare and the interest of all concerned, 
when consideration is given to all phases 
of our national and individual life, 
would be best served by a general co- 
ordination of rail and highway service, 
operating the articulated universal cargo 
carrier on the highway for collection 


and delivery service and on the railways 
for the long haul. 

The balance of trade between produc- 
tion and consumption depends greatly 
on distribution. Distribution is primar- 
ily transportation. The establishment 
of a complete and economical transport 
service, extending lower rates to com- 
merce, would promote the development 
of new industry near the source of raw 
materials and natural resources, aiding 
in the program of decentralization of 
over-populated metropolitan industrial 
areas, would extend trade territories, 
would assist in conservation and recla- 
mation by providing markets for terri- 
tories now economically inaccessible; 
and the cargo carrier construction would 
present, to established industry, work 
for machinery and hands now idle, to 
be extended through an indefinite period 
of rehabilitation of all transportation 
equipment. 

The articulated universal cargo carrier 
system, employing the articulated uni- 
versal cargo carrier, is based on proven 
theory and practice of transport, ex- 
tending a service in keeping with the 
demands of the era, i. e., complete, high- 
speed, light-weight, flexible service, 
with the possibility of utmost economy. 
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Ticket printing machines in use at the 
booking office at Brussels (Nord) Station, 


By A. DEPREZ, 


Head of the Commercial Department, Belgian National Railways Company. 


The issue of railway passenger tickets 
is attended with the same difficulties and 
is done under the same conditions on 
-nearly every railway. 

The solution — still so common — of 
keeping stocks of printed tickets ready 
for sale, may have met the needs of 
small railway systems with simple rates, 
but became less and less satisfactory as 
the number of stations grew, and the 
rates were more diversified. 

The assortment of « ready-made » 
tickets, for these two reasons, had to be- 
come very large and involved a great in- 
crease in the stocks held, and at the same 


time the manuscript ticket had to be used 


to a growing extent. 

The movement of all these « bearer 
bonds », as tickets printed beforehand 
are, from the printing works to the tic- 
ket racks in the booking offices issuing 
them to the public, means a whole series 
of responsibilities, complicated records 
and frequent checks, too well known to 
be dwelt on in this article. 

Then too the manuscript ticket lends 
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itself to fraud and mistakes, and thereby 
necessitates laborious checking after sale. 

The space taken up is not the least 
drawback of the system, this being felt 
most in large stations where room is par- 
ticularly valuable. The booking offices 
inevitably occupy a large area. Each 
window has to have a large assortment 
of tickets. The value of this assortment 
is high, and it is a real one, as each 
ticket issued from the racks must be re- 
presented in the till by its value in mo- 
ney. The ticket racks can only be trans- 
ferred from one booking clerk to another 
after a complete check, which takes too 
long for a transfer to be made daily. A 
set of ticket racks, therefore, can only 
be used by one issuing clerk. When 
tickets are being issued continuously 
there must be as many sets of ticket 
racks as booking clerks in service per 
twenty-four hour period. 

Another drawback not to be underrated 
is that the ticket offices are dark and 
unattractive when they contain many 
large ticket racks. An unfavourable feel- 


desman should carefully avoid. 


* 
* * 


The desire to substitute a more rational - 


system for the ready-printed ticket is an 
old one, and the method selected con- 


sisted of printing the ticket at the time — 


of issue. ; 
A machine which printed the tickets at 
the booking office was in operation, in 


1896, at Renaix station, on the Belgian 
railways; no reliable control mechanism | 
with it. 


was fitted and the experiment was dis- 
continued owing to fraud being possible. 

This cause of failure no longer exists; 
the present machines provide an absolu- 


tely reliable check. 


Without taking up too much space, be- 
sides being readily handled, the ma- 
chines have, furthermore, such a wide 
range of production that they entirely 
solve the problem of printing tickets at 
the moment of issue. To get the maxi- 
mum out of the machines, the ticket it- 
self and the way it is used should be 
improved, — 

It will perhaps be interesting to show 
how the Belgian National Railways Com- 
pany has succeeded in producing, with 
a single machine of normal dimensions, 
tickets of all classes for all stations on 
the Belgian railway system, without re- 
sorting to the manuscript ticket. 


* 
* * 


The machine used is the ir sa 
A. E, G. 


A detailed Freee of this machine 
and of its working is outside the scope 


one row of plates. It can’ 
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ator corresponds to the r 


-on guides parallel to the pr: m. T 
movements, « backwards—forwa ; 


matically. 


up in separate boxes. — Sho 


ba Ae eh Bee rahich a wise trae per 


as is pies on a Pp 
used to locate them. TI 
8 faces, each of which 


fe 8 and Sails 


When so moved, the sag 
under the carriage. This latter 


« longitudinal », which can take place” Lae 
simultaneously, enable the carriage | to be 
brought into the printing position over 
any plate. The index carried by the latter 
marks this plate on the prism. 

When printing, the clerk inserts an 
Edmonson type card in the slot provided — 
for this purpose in the carriage (fig 1b), 
and switches on the electric drive of the 
printing machine (fig. 1c). 


In addition to being printed with the 


‘text on the plate, each ticket is dated, 
numbered and marked with the machine .-% 


index letter. The ticket is ejected auto- ha 


The ‘careaee Pees at the « 
and a ieheek slip. These pa 


band break, the machine § 


machine, the total amount sold can be 
ascertained at any time. 

Counters fitted in the prisms show the 
number of tickets printed off each plate, 
a figure required for getting out the sta- 
tistics quickly. 


The ticket issuing problem in Belgium 
(home services) is the following : 


1. There are three classes of passeng- 


ers; 

2. Reductions of 25, 50 and 75 % on 
the usual rates are given under certain 
conditions. | 

25 % to 30 % percent of the total 
number of passengers carried are grant- 
ed these reductions. 

For each destination, there are there- 


ig. le. 


fore 15 classes of single and as many 
return tickets; in addition there are 3 
classes of week-end tickets, or a_ total 
of 33. 

As there are about 1400 stations in 
Belgium (1300 on the Belgian National 
Railways, and 100 on the other Compa- 
nies’ lines) one station may have to issue 
some 46200 different types of tickets 
(1400 « 83). Return tickets cost double 
the single. Week-end tickets, which are 
also return tickets, are issued at 25 % 
reduction on the normal rate. 


* 
* 


The object in view was to print at the 
time of issue, with one machine of 
reasonable size, all tickets no matter their 
class and destination, so as to do away 
with the manuscript tickets. 

Three methods of reducing the num- 
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issued at a reduced rate, the part of the 
ticket under the reduced rate in ques- 
tion (fig. 3) is automatically clipped off 
by a shear with 4 slots, each corres- 
ponding to a reduced rate (fig. 4). The 
ticket is merely introduced into the 
proper slot, and a slight pressure exer- 
ted which turns over the apparatus 
(fig. 5). The detached part falls into 
the holder of the shear. As soon as: the 
pressure ceases, the shear returns to its 
normal position (fig. 6). 


At the end of the day the total value 
of the fragments is deducted from the 
receipts recorded on the accountancy 
band which has registered and totalised 
the amount at full rates. 


eeeall: 


A number of destinations equidistant 
from the departure station are printed 
on the same plate, which eee them on 
the tickets. 


The ticket so printed with a nUiber 
of destinations is delivered to a passenger 
going to a particular one. There is ample 
room on the Edmonson type card for 4 
destinations, but the number printed is 
limited to 8, and the remaining space 
is ruled for a manuscript entry of 
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a) The equidistances generally i 


crease as the stations are farther away, | 


but the number of less used stations 
increases at the same time. A judicious 
selection based on the statistics of tickets 
sold has eliminated from the plates the 
destinations which, when needed, can be 
written in by hand. The number of plates 
is very considerably reduced in this way. 

It is noticed that the equidistances, 
after increasing regularly with the dis- 


tance away, diminish beyond a certain — 


radius varying with the layout of the 
railway system, and the location of the 
issuing station (fig. 8). The usefulness 


of the “multiple-destination ticket will not 


be reduced if, for long distances zone 


rates are substituded for kilometric rates. 


The introduction of zones, even on a 
small scale, would increase the field of 


application of the multiple-destination 


ticket with a blank space as .the chart 
(fig. 9) shows (distances of 107 to 
111 km.). Long journeys being the 
exception, this rate-making method — 
causes no difficulties. The price alter-— 
ations are relatively slight if, the zones _ 
are limited. 
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b) To meet road motor competition, 
the Belgian National Railways Company 
has introduced many fast light passeng- 
er trains for local traffic, with interme- 
diate stops between the stations. Each 
time a service of this kind is started, new 
stopping places have to be provided for: 
The booking clerk enters the new desti- 
nation in the blank space on a multiple- 
destination ticket for a corresponding 
distance. Consequently, existing plates 
need not be altered nor new tickets 
- printed. 
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clerk can deliver two tickets 
outward and one for the return jour- 
ney, 
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For a return journey, the booking 
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plates are used. In this case, he 
uses for the return ticket a card on 
which is already printed in heavy type 
the interlaced letters R. T. (Retour-Terug 
= Return) (figs. 10a and 10b). In the 
same way, for the week-end tickets, the 
cards are marked with the letters W. E. 
(Week-End) (figs. 11a and 11b). 


* 
* * 


These three methods — scale of prices, 
multiple destination with blank space, 
double tickets — used together and 
their possibilities made full use of — 
would reduce to less than one thousand 
the number of plates required by a Bel- 
gian station for printing all classes of 
tickets for all destinations. However, 
if two tickets were issued constantly 


for the out and home journeys, and if 
too many manuscript tickets were to be 
used, the issuing work would be some- 
what slowed down. The same effect would 
be produced if tickets with parted sec- 
tions had to be resorted to in too many 
cases and the time taken up by the de- 
duction returns would be increased. In 
stations with large ticket sales, these 
methods should therefore only be moder- 
ately used. 

For this purpose, the machine is pro- 
vided with plates printing ordinary tic- 
kets (figs. 12a and 12b) for the more 
demanded destinations and classes. The 
use of the 2000-plate machine makes 
this possible to the desired extent. 

The preliminary study of the statistics 
of tickets sold determines, of course, the 
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Fig. 13a. 


best equipment of plates for rapid ticket of the cases for return and week-end 
issuing and for shortening the check of journeys; 
the reductions. 9. The number of tickets clipped off 


ytee is reduced to 8 per thousand. 


3. The number of manuscript tickets 
is only 10 per thousand. The machines 
can be pooled between all booking clerks; 
they all have the same plates and the 
same classification thereof. 


The machines used at Brussels (Nord), 
equipped on these principles, use 41800 
plates only out of the 2000 available. 

Whilst tickets of all classes for all 
Belgian destinations can be printed : 

* 


1. A single ticket is issued in 97 % * * 
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Fig. 12a. Fig. 120, 


For the normal issue of tickets in home 
service, Brussels (Nord) station uses 


18 sets of card racks, each with some 
1100 classes of tickets. There were, 
however, only 11 ticket windows. The 
lack of room for increasing them made 
it necessary to use an arrangement which, 
although essential to meet the needs 
when issuing tickets, was particularly 
inconvenient; seven windows were pro- 
vided with a double series of racks, so 
that two sets of clerks could work in 
turn (fig. 13a and 13b). 

Seven machines were sufficient to re- 
place this cumbersome installation. Each 
machine only requires a floor space of 
2.04-m. < 0.925 m. (6 ft. 8 5/416 in. 
Reoette1/40.10.) and is 1.09 m. (3 it. 
T in.) high (fig. 14). 
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The ticket office being completely 
cleared, now has an attractive appearance 
which the public appreciates; it is also 
more confortable for the staff (figs 15 
and 16). The booking clerck works 
under better conditions, both hygieni- 
cally and mentally; he is no longer res- 


16. 


ponsible for a stock of tickets of very 
considerable value (up to 14 million 
francs). At the end of the day, he 
knows exactly his position as regards 
cash, which was practically impossible 
with the ticket rack system. 
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Increasing the affstenay i ¢ 


_ Eastern Railways of | France. eS 


In keeping with the general policy of 
the French railways, the Chemins de 
fer de lEst, or Eastern Railways of 
France, have endeavoured to increase 
the schedule speed of their fast trains, 
which are hauled by compound locomo- 
tives of the 4-6-0, 4-6-2, and 4-8-2 wheel 
arrangements. The desired end could be 
attained only by increasing the running 
speed on sections where the maximum 
permissible speed (generally 120 km. or 
74.6 miles an hour) was not already 
reached. This required the development 


of increased power at speeds from 75 to” 


120 km. (46.6-74.6 miles) an hour, the lo- 


comotives of the types mentioned origin-* 


ally developing their maximum output 
at speeds in the neighbourhood of 75- 
80 km. (46.6-49.7 miles) an hour, beyond 
which the available power decreased 
progressively. The alternative of in- 
creasing speeds by reducing the number 
of coaches in trains was commercially 
impracticable, especially as the progres- 
sive replacement of wooden by all-metal 
coaches resulted in heavier trains. 


Modifications introduced. 


The only acceptable method of accel- 


_ erating services, without the wholesale 


provision of new locomotives, was to 
modify the existing locomotives in such 
a way as to increase the power available 
at high speeds. The limitations of the 
locomotives in their original forms were 
found to be due partly to low efficiency 
of the boiler at high rates of steaming, 
and particularly to inadequate steam 
passages resulting in serious distribution 
losses when it was attempted to develop 
high power at high speeds. In order to 
remove these limitations, the company 


sp he ar, Gazette). al | eres eee a 


decided to. effect modifications as { 
lows: ¢ ~ : 2 
1) ‘Increased steam pressure. 


2) Improved distribution to re 
the losses between the throttle 
high-pressure cylinders, and 
the high and low-pressure cylinders. 


3) Double-port piston valves (or pop- 


pet valves) on the low-pressure cylin- : PE. 
ders to increase the effective output. 
4) Reduction of back-pressure and — x3 
improvement of draught by fitting a - 
' large high- -efficiency blast pipe. Sees wey: 


5) Increased superheat. : io 

6) Application of a feed-water heater 
to reduce the consumption of water and | 
coal, 

These changes were introduced exper- 
imentally in several 4-6-0 and 4-8-2 lo- 
comotives with such satisfactory results 


that the transformation of all the loco- 


motives of these types is now in pro- 
gress. The modifications of several 
4-6-2 locomotives are also in hand and 
the preliminary tests on this type are 
very. encouraging. 


Results obtained. 


The accompanying table gives leading 
particulars of the three types of loco- 
motives as modified (the corresponding 
data before modification being shown | 
in brackets where a change has been 
effected). Supplementary notes relating 
to the modifications are given in the ue 
following paragraphs together with the 
results as at present ascertained. 


4-6-0 type. ee 


The converted locomotives are fitted = 
with a feedwater heater taking steam 
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from the foot of the blast pipe. The first 
locomotive to be modified was 


the high-pressure valve chests of which 


were fitted with a communicating pipe 
to equalise the steam flow and utilise the 


No. 3249, | 


pipes sim 
cut-offs below 50 %. As 
modifications, locomotive 
velops its maximum powe 


Figs. 1 and 2. —'Front end Views of (left) modified 4-6-0 locomotive No. 3249, and (right) ier 
one of the converted 4-8-2 type, Eastern Railways of France. 


75 km. (46.6 miles) an hour in the ori- rence in favour of the modified loco- 


ginal machines. The outputs developed 
by the high and low-pressure cylinders 


are approximately equal, thus equalising - 
For equal con- — 
sumption of water per mile, the increase ~ 


the driving torque. 
in power resulting from the modifica- 
tions is about 50 %. The maximum sus- 
tained drawbar horsepower, without 


exceeding a rate of combustion of 550. 
kgr. per m? (112.6 Ib. per sq. ft.) of grate. 


area per hour, is 1340 metric H.P. at 


85 km.p.h. (1 323 wp. at 52.8 m.p.h.) for 
with 
990 metric u.P. at 65 km.p.h. (977 HP. 
at 40.4 m.p.h.) for a non-modified loco- 


locomotive No. 3249, compared 


motive. On this basis, the gross gain is 
only 35 %, but if the maximum outputs 
be compared at equal speeds the diffe- 


_¥.P.-hr, © 


motive increases as the speed rises. 

The consumption tests on the modified 
locomotive No. 3249 show that there is 
about 30 % saving in water consumption, 
and 40 % saving of coal per drawbar 
Moreoyer, these savings per- 
H.P.-hr. remain practically constant for a 
given speed whatever the power de- 
veloped, which is not so in the case of 
the unmodified locomotives. | 


4-6-2 (Pacific). 


The low-pressure cylinders of these 
locomotives were originally fitted with 
flat slide valves and will be replaced by 


’ cylinders with double-port piston valves 


or with Dabeg poppet valves, according — 


_ to the results of trials now in progress. 
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Figs. 3 and 4. — General side view of (above) Est 4-6-0 locomotive No. 3249 and (below) 
4-8-2 No. 241-038, both as now modified. 


Only one modified locomotive of this 
class has yet commenced its trials, but 
it is already apparent that the recons- 
truction has resulted in considerable im- 
provement in steaming, both in capacity 
and efficiency. 


4-8-2 (Mountain). 


The converted locomotives have been 
fitted with exhaust steam feed-water 
heaters. The first locomotive to be mo- 
dified, No. 241.038, is provided with 
separate-chamber superheater header, 
large admission pipes and an equalising 
pipe between the high-pressure steam 
chests. Trials with this machine show 


VI—10 


that the maximum power is attained at 
a speed of about 100 km. (62.1 miles) 
an hour, compared with 80 km. (49.7 
miles) an hour in unmodified locomo- 
tives of the same series. The drawhbar 
horsepower has been increased by about 
40 % at given cut-off and speed and an 
indicated output of about 3700 metric 
H.P. (3 652 L.H.P.) is attainable at 100 km. 
(62.1 miles) an hour, the output of the 
two groups of cylinders being also 
appreciably equalised. On an average, 
the modifications have reduced the wa- 
ter and fuel consumption of this loco- 
motive by about 15 % for the same 
drawbar H.P. 


yb 


Conclusions. 


The modifications effected in the 
4-§-0 and 4-8-2 locomotives have resulted 
in higher drawbar horse-power at high 
speeds, the increase amounting to about 
50 % in the former locomotives and 40 % 
in the latter locomotives. At the same 
time, the consumptions of water and 
coal have been materially reduced. 


The alterations, which have involved 
a minimum of expense, consist mainly 
in the application of double-port piston 
valves to the low-pressure cylinders, and 
in an improvement of steam distribution 
and exhaust effected while utilising 
existing pipes, cylinders and motion 
work. 
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The Dutch feeeel train failures. 


(Diesel Railway Traction, supplement to The Railay Gazette.) 


It is widely known that the 35 May- 
bach-engined diesel-electric trains of the 
Netherlands Railways were withdrawn 
from service in August 1934, following 
a series of engine breakdowns. 

At the end of that month, Mr. Hupkes, 
the Superintendent of Rolling Stock of 
the Netherlands Railways, issued a sta- 
tement to the Dutch press which read 
as follows : ; 


In August some inexplicable failures be- 
gan to occur with the diesel trains, failures 
which have not hitherto been experienced 
with engines of the type in question. An in- 
quiry was instituted and the conclusion 
reached was that the diesel engines were 
working under unfavourable conditions on 
our system. The principal objection was 
that they ran much of their time at reduced 
speeds, which caused them to be overloaded. 
Certain defects were also experienced with 
the fuel and lubricating oil supp'y systems. 
The breakdowns of the trains were in the 
main attribuable to these causes. 


Since all the trains were operating 
under the same conditions .it was pre- 
sumed that they were all liable to the 
same defects and it was decided, there- 
fore, to submit them all to a thorough 
inspection. This decision was made on 


August 23, after the trains had been in 
service a maximum of ten weeks. 


Engine maker’s view. 


According to a statement made by 
Maybach Motorenbau, whose engines 
were installed, the trains were con- 
structed to meet the definite ideas of 
the Netherlands Railways. For inst- 
ance, the engines and power equipment 
generally were mounted on the under- 
frame in the centre vehicle, and not 
directly on the bogies, as had been done 
in Germany and France. With this 
arrangement (see accompanying illus- 
tration), it was not found possible to 
arrange the fuel tanks in the roof of the 
car and thus allow of a gravity feed to 
the engine. The tanks were therefore 


‘located beneath the underframe, and air 


from the brake system was used to feed 
the fuel from the tanks to the pumps. 
The tanks themselves were made of alu- 
minium which was so thin as to limit 
severely the air pressure whieh could 
be used. These facts, if is said, were 
pointed out by Maybach but were not 
taken into account by the railway com- 
pany. 

A more serious allegation is that the 
Maybach engineers recommended that 
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Fig. 1. — Four of the 820-8.n.e. Maybach 
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the electric transmission characteristics 
should be arranged to prevent any load 
being taken up by the diesel engine 
until a rotational speed of about 1 000 
r.p.m. was reached. The equipment -ac- 
tually installed provided for load being 
taken up at 800 r.p.m., at which speed 
the generator was capable of dealing 
with 200 B.u.p. The railway company’s 
engineers are understood to have stated 
that this would occur only for a moment 
or two at starting, but it appears that 
in service these low rotational speeds 
were used a good deal and the motors 
were thus overloaded more or less con- 
tinuously. In addition, the fuel supply 
was irregular, due to the low air pres- 
sure and lack of control. On some 
occasions enough fuel did not reach the 
combustion chamber and certain cylin- 
ders did not fire. This slowed down 
the engine, and then the governor caus- 
ed the injection pumps to increase the 
fuel charge, overloading the remaining 
cylinders-so badly that shock absorber 
springs were broken, big-end bearing 
failures occurred, several pistons were 
broken, one or two cylinder walls crack- 
ed, and a few crankshafts fractured. 
The position was aggravated by certain 
defects in maintenance, such as failure 
to clean the fuel and lubricating oil 
filters. 

As a result of the breakdowns, the 
Maybach firm now claims that its ad- 
vice as to the control of the electrical 
equipment is being taken, and that the 
fuel supply system is also being changed, 
and also emphasised that such troubles 
have arisen only through the special cir- 
cumstances in Holland, and have not 
been met with in Germany, France, or 
Belgium, 


Electrical equipment manufacturers. 


On the other hand, Brown-Boveri, the 
firm responsible for much of the elec- 
trical equipment, in a statement, expres- 
ses strong disagreement with Maybach, 
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and says that the engines were not over- 
loaded on account of wrong transmis- 
sion characteristics, and that at 690 r.p.- 
m., the load actually attained in service 
was only 95 B.H.P. as a peak, whereas 
the engine builders had stated that 226 
B.H.P. could be attained as a maximum 
at this speed. Certain faults, however, 
developed in the operation of the elec- 
trical equipment. There were cases of 
defective working of the electro-magne- 
tic contactors, due to the great voltage 
variation, and slight defects also deve- 
loped in the electro-magnetic speed go- 
vernor. Further, breakage of the brush- 
gear cover occurred, and the aluminium 


fan which supplied ventilation to the” 


traction motors was also broken. Brown- 
Boveri says that defective material ac- 
counted for this to some extent, but 
the failures were partly due to exces- 
sive mechanical stresses at road speeds 
of 62 m.p.h. One or two breakages 
occurred in the traction motor pinions, 
which, at the express wish of the Ne- 
therlands Railways, had been fabricated 
by Krupp. 


Werkspoor view. 


Werkspoor N.V., who built 20 of the 
Maybach engines under licence and 
also 25 mechanical portions of the trains, 
has, through its London representative, 


confirmed generally the statement of 
Maybach, but adds that there was a 
certain amount of overheating of the 


big ends which was rectified when the 
lubrication system was changed.  <Ac- 
cording to this Dutch firm, the trans- 
mission equipment was designed so that 
at an engine speed of 800 r.p.m. the 
load would be 150 B.n.p. At this speed 
the combustion pressure is not suffi- 
ciently counteracted by the inertia for- 
ces, and a rapid increase in the com- 
bustion pressure produces sudden me- 
chanical shocks. Frequent working 
under such conditions led to many de- 
fects developing in pins and bearings, 


but Werkspoor considers that a modifi- 
cation whereby the lowest rate of power 
revolutions would be 1000 per minute 
would remedy this. 

The case of the Dutch trains is some- 
what different from that of the Flying 
Hamburger, in which the Gebus system 
in actual fact is used only for starting; 
the diesel engine runs at the rated speed 
of 1400 r.p.m. nearly all the time. In 
Holland, a speed of 90 m.p.h. was pro- 
posed as a maximum, but as neither the 
track nor the signalling was suitable for 
such speeds, it was decided to limit the 
maximum to 62 m.p.h. until such time 
as operating conditions were suitable. 
This reduced the rotational speed of the 
diesel engines and increased the trou- 
bles. Regarding the fuel supply sys- 
tem, Werkspoor believes that the instal- 
lation of a small feed tank in the roof 
would put things right, and this firm 
also suggests that the right kind of oil 
was not used for the cylinder lubrica- 
tion and that deposits were formed 
which led to the damaging of piston 
crowns and rings. 


Conclusions. 


Although it seems to be generally 
agreed that the characteristics of the 
diesel engine and electrical equipment 
were not properly co-ordinated, we be- 
lieve that a certain amount of the trouble 
was due to unsatisfactory design and 
unsuitable material of the pistons, which 
permitted undue expansion, with dele- 
terious effect on the cylinder walls, big- 
ends, and on the pistons themselves. 
It is said that a material with a lower 
coefficient of expansion has since been 
substituted. The heating of the big-end 
bearings, stated to have been experien- 
ced at an early period, is an unusual 
fault with roller bearings; some trouble 
has been occasioned with these bearings 
on other Maybach engines, and the re- 
sult has been pitting and scoring of the 
rollers and races in a manner which 
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suggested other faults than overheating. 

The main source of trouble, however, 
appears to have been that the modified 
Gebus transmission had a limiting zone 
which permitted the engine to develop 
too high an output at a speed of about 
800 r.p.m., and it is difficult to see (if 
the Maybach statement is true) why the 
design of the transmission was allowed 
to be such that load could be taken up 
200 r.p.m. below the recommended fi- 
gure. Of course, there may have been 
an undiscovered error in the design cal- 
culations. Incidentally, the firing order 


of one cylinder bank was changed to 
124653 from the 153624 of the Flying 
Hamburger original engines. 

With the diesel engine in its present 
state, the Dutch experience is a decided 
pointer to the necessity of great 


are 


Fig. 2. — Layout of engine room of Maybach- 
engined Dutch train; view taken from 
hatchway. 


being taken in getting the correct rela- 
tionship between the engine and gene- 
rator characteristics, especially when it 
is intended to use a control system 
which permits the engine speed to be 
infinitely variable within rather wide 
limits. If for any reason, absolutely 
constant-speed engine operation is not 
desired, it would seem preferable to ar- 
range for two, or perhaps three, definite 
speeds (well away from the criticals) 
at which the engine may run continu- 
ously, in order to give maximum fuel 
economy when the full-speed full-load 
rate is not required. 


We understand that the transmission 
is now being modified to prevent load 
being taken below 1000 r.p.m. (an ar- 
rangement which is used on the stream- 
lined trains of the Ch. de fer du Nord, 
in France), but with the same type of 
modified Gebus control it is difficult to 
see how this will completely rectify the 
troubles, as the vehicles were designed 
for a maximum speed of about 90 m.p.h. 
The rated engine speed and load will 
naturally be used at this velocity, and 
apparently it is intended to use this 
combination at the present maximum 
traffic figure of 62 m.p.h. But unless 
running up grade at this latter rate, the 
engine speed will be the rated 1 400 
r.p.m. and the load will not be the rated 
410 B.u.P. This will cause the engine 
speed to drop, for it is a characteristic 
of the Gebus system that the generator 
always requires maximum power at the 
maximum rotational speed. If the ma- 
ximum output is not required, the dri- 
ver must diminish the engine speed, 
and this sets up a new conbination of 
power characteristics. 


It is quite understandable that all the 
other faults which developed in the 
Dutch diesel trains, taken together, 
would result in severe overloading, and 
would be able to produce unexpected 
criticals and upset the normal balance 
of the engine. Of course, a good deal 


Even the crying need of substantial re- 
duction in operating expenditure should 
not have been attempted at the cost of 
a hurried design, and without trying one 
or two sets in normal service before- 
hand. Such a procedure has not been 
adopted by any other administration, for 
it is generally recognised that even 
when two or three high-power high- 
speed vehicles are set to work first, mi- 
nor troubles arise which are easily rec- 
tified, but which would result in a good 
deal of disorganisation if a large number 
of units was involved. Nevertheless, 
the decision to put 40 triple-articulated 
trains into service at once must not be 
blamed on the mechanical department, 
but rather on those who presented that 
department with such a demand. 

As far as we are aware, similar faults 
have not occurred in the five train sets 
which are fitted with eight-cylinder 


Fig. 4. — Fuel-pump side of 400-3.u.p, Stork-Ganz engine as used in five of the 
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Fig. 3. — Cross-section of 400 Bap. 
Stork-Ganz engine. 


Netherlands Railways diesel-electric trains. 


Stork-Ganz engines developing 400-8.H.P. 
at 1450 r.p.m., and which have been in 
regular service on the Netherlands Rail- 
ways since the beginning of November, 
1934. The electric transmission in this 
case was manufactured on Westinghouse 
principles by Smit, of Slikkerveer, but 
constant engine-speed control has not 
been adopted, and six definite designed 
speeds (including idling) are claimed. 
The engine is provided with the normal 
Ganz-Jendrassik pre-combustion cham- 
ber, and has cylinders of 6.7-inch bore 
by 8.7-inch stroke. Advanced rating 
characteristics are a feature, for the 
design postulates a piston speed of 2 090 
it. per sec. and a m.e.p. of 89 lb. per 
sq. inch at top rated output, and the 
weight is equivalent to 16.0 lb. per B.H.P, 
Some of the main features can be picked 
out in the accompanying cross-section, 
but two atomisers are led into one ante- 
chamber in place of the single unit 
shown in the draving. The cylinder 
_ block and cylinder heads are of cast 
iron, and the crankcase, sump, and valve 
gear casings are of silumin. 

The designed speeds of this engine 
are 960, 1600, 1 200, 1 300, and 1 400 r.- 
p.m., with 800 r.p.m, for idling; the 


speed of 1450 r.p.m, is regarded as an 
absolute maximum. We were present 
at the shop tests of one of these engines, 
and noted the following figures for the 
output of the attached generator : 


Engine 


r.p.m. 


960 
1 060 
1 060 
1 200 
1 300 
1 300 
1 380 
1 400 
1 400 
1 400 
1410 


The greatest load in the above table 
is 240 kw., or 322 B.u.P., which, at 90 % 
generator efficiency, is equivalent to an 
engine B.H.P. of 358, almost equal to the 
continuous rating of 365 B.H.p. at 1400 
r.p.m. One of these engines was run 
on the test bed for 64 hours on end, 
with only two short stops, one because 
of a fault in the water-brake, and the 
other because of some foreign matter 
which found its way into the atomiser. 
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“Automatic rere | 
Manhattan Transit, 
by A. A. ROBE 


Engineer of Signals, Brooklyn- -Manhattan Transit, - Brook! mn. 
(Railway iSignalings! ‘ ’ a 


The seventh of a series of automatic 


control systems, applied to existing ma- 


nually-operated interlocking plants on 
the subway and elevated lines of the 
Brooklyn-Manhattan Transit Corpora- 
tion since 1922, was recently placed in 
service at the Navy Street junction be- 
tween the Myrtle Avenue and Lexington 
Avenue double-track elevated lines car- 
rying passenger traffic between Brook- 
lyn Bridge terminal and outlying dis- 
tricts of the Borough of Brooklyn. 

This junction point has been operated 
since about 1905, by a five-lever, electro- 
pneumatic interlocking consisting of two 
switches, three home signals and three 
dwarf signals. In 1932, when the Myrtle 


Avenue line was equipped with block 
signals, the original semaphore signals 


at Navy street were replaced with color- 
light type signals. 

The new automatic control features 
for the Navy Street plant supplement 
the manual control, thus permitting ei- 
ther manual operation by a towerman or 
automatic operation as desired. Selec- 
tion between manual and automatic con- 
trol is made by means of lever No. 1 
in the interlocking machine, which ser- 
ves as a transfer lever, and is electric- 
ally and mechanically interlocked with 
all other levers. 

The track and signal arrangement at 
Navy Street junction is shown in the 
track diagram. A two-story tower at 
the west end of Navy Street station con- 
tains the interlocking machine on the 
second floor. The lower part of the 
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tower contains the control relay, 
power supply equipment. 
At Bridge Street, 5 a pope: 


Fig. 1. — Motorman selecting Fifth Avenue 
route by pushing button at Bridge Street 
station. : 


station at the same time on either track, 
This arrangement, which facilitates the = 
transfer of passengers from one line to | <a 
the other, introduced several compli Pa Nes 
tions, particularly in route-selection ap- 
paratus for eastbound trains, 
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arrive at the locations where the route 

is selected. Westbound Myrtle Avenue 

and Fifth Avenue trains select their 

routes, over trailing point switch No. 3, 
. immediately after the forward end of 

trains pass block signal M2-111 and N2- 

114 respectively; the first train to pass 

either of these points is the first to re- 

ceive a proceed signal. The second 
train then automatically receives a pro- 
ceed signal, unless a conflicting train 
movement has obtained right of way. 

Train movements against the normal di- 

rection of traffic, seldom made at this 

junction, are not provided for in the 
automatic control features. 

Eastbound trains select the Myrtle 
_ Avenue or Fifth Avenue route, over 
' switch No. 5, upon arriving at Bridge 
Street station, although the switch is not 
operated nor the home signal cleared 
for eastbound routes until trains pro- 
ceed beyond signal location M1-102, lo- 
eated approximately midway between 
Bridge Street station and home signal 
4R, governing the route. 

Motormen on trains destined for the 
Fifth Avenue route, after stopping at 
the westerly section of the station, are 
required to operate .a pushbutton, so 
located as to be easily reached from the 
motorman’s cab window. Operation 
of this pushbutton is the only manual 
feature connected with the automatic 
control of the interlocking plant, Trains 
destined for the Myrtle Avenue route 
automatically select this route at the 
instant when the forward end of the 
trains enters upon a short track circuit 
immediately after passing signal loca- 
tion M1-96, located near the center of 
the platform. [Electrical interconnec- 


M2-113 
Ot 


Fig. 2. — Track 

and signal plan of 
interlocking at 
Navy Street. 


tions prevent the selection of more than 
one route by any particular train, or 
any change or cancellation of a route 
after selection has taken place. If a 
motorman’s error results in the selection 
of the wrong route at Bridge Street, he 
may correct the error by stopping at 
home signal 4R and operating one of 
two auxiliary pushbuttons, provided at 
this location, for rectifying the route 
line-up. 

The distance between the west end 
of Bridge Street station and home signal 
4R, approximately 1200 feet, is suffi- 
cient to allow three or four trains to 
occupy this section of track, each of 
which has made its route selection at 
Bridge Street station. It has been neces- 
sary, therefore, to make provisions for 
storing up the route-selection indica- 
tions, for at least four trains, in the 
same consecutive order in which these 
indications are originated. The stored- 
up indications must then act to establish 
the corresponding eastbound route 
through the interlocking plant in the 
sequence determined by the relative po- 
sitions of such trains. The leading 


oP 


train, nearest home signal 4R, 


governs eastbound routes through the. a 


plant, thus receives the correct route 
line-up, irrespective of route selections 
that may have been made by following 
trains. 

In order to accomplish this purpose, 
engineers of the company’s signal de- 
partment developed a_ train-sequence 
route-selector which will be referred to, 
in the following description, as the « se- 
quence unit ». 


Description of train-sequence 
route-selector. _ 


The apparatus constituting the « se- 
quence unit » consists of twenty-three 


Fig. 3. — The train-sequence route-selecting 
equipment employs telephone-type relays. 


48-volt, d.c. telephone-type relays, pur- 
chased from the Automatic Electric 
Company, and assembled under group 


plied directly from s 


the second 
Current for opera 


tifier connected to the 2 

power supply source. 
Four groups of relays in the 1 

serve as registers, which receive 


mum of four route-selection indications  —__ 
corresponding to either Myrtle Avenue — 
or Fifth Avenue line trains. One of two 
route relays in register No. 1, corre- 
sponding to the route destination for 
the leading train, nearest 4R signal, acts 
automatically to operate switch No. 5 , 
and clear home signal 4R for the proper 
route. After the first train passes 
through the interlocking plant, the cor- 
responding route indication in register - 

No. 1 is cancelled, immediately followed 

by a successive transfer of route indica- 
tions, that may have been stored in> 
registers Nos. 2, 3, and 4, into registers 

Nos. 1, 2, and 3 respectively. The route 
indication corresponding to the second 

train then occupies register No. 1, which — 
again establishes the correct route line- 
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process continues in progressive order 
as long as the interlocking is under 
automatic control. The sequence unit 
continues to operate also, whenever the 
plant is being manually operated; in this 
case, the unit serves merely to control 
two route-indicating lamps, located in 
the spotlight track diagram above the 
interlocking machine. 

Telephone-type relay equipment was 
chosen for the sequence unit because 
of greatly reduced initial cost and space 
requirements, as compared with results 
that could be obtained with larger and 
more expensive relay apparatus. The 
telephone type of relay equipment was . 
considered satisfactory from a safety 
standpoint in this instance, since the 
protective features associated with the 
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automatic operation of switch and signal 
equipment are not in any manner in- 
volved in the operation of the sequence- 
unit control. Failure in the operation 
of this unit does not stop the operation 
of trains through the plant. In the 
event of such a failure, motormen of 
eastbound trains are required to stop 
at home signal 4R and select the proper 
_ route by means of the two pushbuttons 
previously mentioned, 

The hand-operated crossover on the 
Fifth Avenue line, designated « C » on 
the track diagram, is used occasionally 
by work trains. Motormen on such 
trains, desiring to use the crossover, 
are required to operate pushbuttons, lo- 
cated at signal N2-114 and home signal 
2Lb, in accordance with posted instruc- 
tions. The purpose of these pushbut- 
tons is to prevent trains using the cross- 
over from interfering with the free mo- 
vement of eastbound and westbound 
trains on the Myrtle Avenue line, while 
irregular train movements over the 
“crossover are in progress. 


Interlocking protective features. 


Automatic and manual control of the 
interlocking equipment is fully protected 
by approach and route locking, track- 
circuit detector locking and S.S. control 
features. Each switch is locked by at 
least two track circuits. The approach 
locking becomes effective for any route 
as soon as the home signal clears, and 
is not released until trains have pro- 
gressed to a point where two track cir- 
cuits, locking the switch, are occupied. 

Single-break control circuits with a 
common return are used for the major 
part of the equipment. S.S. switch-re- 
peating relays, however, are supplied 
with current from an insulating trans- 
former. Two switch-repeating relays 
are used for each switch; one checking 
the normal and the other the reversed 
position. These relays are controlled 
through contacts of circuit controllers 


connected to switch points and switch 
locking bars, as well as through con- 
tacts of corresponding switch levers in 
the interlocking machine when the plant 
is being manually operated by a tower- 
man. 


Signal equipment. 


Color-light-type signal equipment, in- 
cluding signal and interlocking control 
apparatus, such as a-c., motor-operated 
relays and train-stop mechanisms, were 
obtained from the General Railway Sig- 
nal Company. The block signals dis- 
play green, yellow and red aspects, in- 
dicating « proceed, » « caution » and 
« stop » respectively. Home signals 
consist of two green, yellow and red 
light units with an additional yellow 
light, which, in conjunction with two 
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Fig. 4. — Reproduction of sample section 
of record chart. 


red lights, constitutes a call-on aspect, 
operative only while the plant is under 
manual control. The upper three-light 
unit of a home signal conveys the same 
information as a block signal. Green and 
yellow lights in the lower unit designate 
main and diverging routes respectively 
and two red lights constitute a « stop » 
indication. 


riveted to the track girders. This con- 


struction permits track tie renewal with- 


out interference with signal equipment, 


and aids also in reducing the effects of 


severe vibration encountered on the ele- 


vated structures. Vibration effects are. 


further mitigated by the use of spring 
supports for all stop mechanisms and 
all relay equipment, both inside and out- 
side of the tower. 


Wire and cable. 


Aerial, braid-covered, rubber-insulat- 
ed cables tied, with 5/32-inch tarred 
hemp marlin, to a 5/16 inch stranded, 
Copperweld messenger, attached to the 


elevated structure, are used for signal — 


control circuits. All cable and single 
wire conductors consist of 19-strand 
flexible wires. 

Track-circuit leads consist of single 
No. 6 A.W.G, conductors connected by 
bronze compression-type terminals to 
double-stranded steel bootleg bonds 
welded into 3/8-inch plugs. 

Alternating current power for signal 
equipment at Navy Street interlocking 
and adjacent block signals is supplied 
by a 110/55-volt, 5-kv-a. transformer 
connected to a 2 200-volt signal feeder, 
which parallels the Myrtle Avenue line 
structure. Current for operating the 
two electro-pneumatic switch mecha- 
nisms is obtained from a 14-volt nickel- 
iron-type storage battery, trickle charged 
by a full-wave, dry-plate rectifier. A 
similar rectifier supplies d.c. energy at 
48 volts to the sequence-unit relay equip- 
ment. Two 600-volt motor-driven com- 


pressors provide the necessary air sup- - 


ply for operating the switch-throwing 
mechanisms. - ‘ 
Alarm and recording apparatus. 


The frequency of train operation 
through Navy Street junction, and the 


Signals, relay cases and train-stop me- — 
chanisms are supported on steel beams 


provide a suitable 
recording equipm 
tenance a 


4 green . indicating lights lo 
an rai eea es tower at { Brome 


ts 


on 


gs Die 


} 
i 
+ w/ 
i 
ire 
at ees 


Fig. 5. — The relays are heused in _ om 
sheet-metal cases. ‘ ; 


Navy Street tower as to give an immed-— ; 
iate warning in case of low air pres- — 
sure, a-c. power interruption or failure 
in the operation of the automatic con- 


trol apparatus. The latter function is | 
accomplished by means of three time- 
element relays, which close the alarm ; 


circuit whenever any one of the three aN 
home signals, governing train move- ’ 
ments through the plant, fails to clear : 
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within an interval of approximately 
four minutes, measured from the instant 
at which a train arrives at the point 
where a clear signal should be received. 
A four-minute time interval is normally 
sufficient to allow for the completion 
of conflicting train movements. 

An additional check on the operation 
of the automatic control equipment is 
provided by an Esterline, 20-pen strip- 
chart time-recorder, driven by a 110- 
volt, 25-cycle synchronous motor. Each 
of the 20 pens is so connected, through 
_ contacts on relays and other apparatus, 
as to record the operating time charac- 
teristics of the most important control 
units involved in the route line-up for 
each train movement. Strip charts, 90 
feet in length, are driven at a 6-inch 
per hour rate, thus requiring replace- 
ment at intervals of approximately one 
week. The permanent record so ob- 
tained enables the maintenance forces 
to make a quick analysis and determina- 
tion of the cause, whenever trouble de- 
_ velops. 


The automatic control equipment at 
Navy Street plant has been operating 
since October 23, 1934, handling traffic 
at the rate of approximately 496 trains 
a day, in each direction. At the present 
time, the automatic feature is used 16 
hours daily. It is expected, however, 
that continuous automatic operation will 
be made effective at an early date. 

The saving in operating expense, un- 
der the present 16-hour daily schedule, 
is equivalent to an annual interest rate, 
on the installation cost of the automatic 
system, of approximately 33 %. This 
percentage will, of course, be propor- 
tionately increased to approximately 
47 %, when continuous automatic oper- 
ation is made effective. 

The saving attained by the Navy Street 
installation is fairly representative of 
the results obtained from all of the 
automatic interlocking applications ma- 
de by the company during the last 12 
years. Such projects, where feasible, 
are evidently well worth serious consi- 
deration. 
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RECENT DEVELOPMENTS. 
IN RAILWAY PRACTICE. 


New 4-cylinder simple expansion 4-6-2 express 
locomotives, Belgian National Railways Company. 


a 


The Belgian National Railways Com- 
pany has just put into service the first 
of a series of 15 Pacific locomotives, 
designed for hauling the more important 
express trains on its system. These lo- 
comotives were built by a Belgium Con- 
sortium including : Societé John Cocke- 
rill; Les Forges, Usines et Fonderies de 
Haine-Saint-Pierre; Ateliers de Construc- 
tion de la Meuse, and the Tubize divi- 
sion of Ateliers Métallurgiques, 

These locomotives with the tenders 
are 24.40 m. (80 feet) long over buffers, 
have a wheelbase (tender included) of 
20.97 m. (68 ft. 10 in.) and an overall 
height of 4.28 m. (14 ft. 1/2 in.). The 
total engine weight in working order 
is 124 t. (122 Engl. tons), and the tender 
weight 84 t. (82.7 Engl. tons). The 
adhesive weight is 70.5 t. (69.4 Engl. 


tons), and the tender carries 10 1/2 tons 
of coal and 38 m? (10560 Br. gallons) 
of water. 

The boiler pressure is 18 kgr. per cm? 
(256 lb. per sq. inch). The wide firebox 
is carried over the trailing carrying 
wheels; the grate area is 5 m? (53.8 sq. 
feet). The barrel is 6 m, (19 ft. 8 1/4 
in.) between tube plates, and 1.80 m. 
(5 it. 11 in) inediameter > it issimade 
of nickel steel. The boiler is fed by an 
ACFI feed water heater delivering 
21 m? (4620 Br. gallons) an hour, and 
a non lifting Friedmann injector as 
standby. The superheater is of the C. S. 
type with separate headers, with forged 
spear ends and spherical joints. 

The locomotive has 4 equal cylinders 
in line on the bogie centre line. The ecy- 
linders are in pairs in cast steel bolted 
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together on the longitudinal centre line’ 


of the engine. They are fitted with cast 
iron liners and their initial diameter is 
420 mm. (16 1/2 inches). The inclina- 
tion of the cylinders is 3 %. The hollow 
cast steel piston heads have a cast iron 
ring cast on. 

No tail rod is fitted; the stroke is 
720 mm. (28 3/8 inches). Double ad- 
mission 250 mm. (9 27/32 inches) dia- 
meter cast iron piston valves are fitted. 
The motion is conjugated, the inner 
valves being driven by horizontal rock- 
ing levers in front of the cylinders. The 
outside valve gear is of the Walschaerts 
type. The 3:30 m. (10 ft. 10 in.) long 
outside connecting rods drive the second 
pair of coupled wheels; the inside rods, 
2m. (6 ft. 6 3/4 in.) long, drive the 
leading crank axle, which is of the built- 
up type in five pieces, self-balanced by 
the 132 mm. (5 13/64 inches) thick 
webbs. 

The different wheels are to the Belgian 
standard diameters : 0.90 m. (2 ft. 11 1/2 
in.) for the bogies, 1.98 m. (6 ft. 6 in.) 
for the coupled wheels, and 1.067 m. 
(3 ft. 6 in.) for the trailing truck. The 
journals are 250 mm. (9 27/32 inches) 
diameter, and 258 mm. (10 5/32 inches) 
long. The carrying wheels, including 
those of the tender, are fitted with 
S. K. F, roller bearings. The coupled 
axle boxes are cast steel with pressed-in 
bronze bearings of the American type, 
with semi-cylindrical ends without 
cheeks. They are lubricated by a me- 
chanical lubricator. 

A second mechanical lubricator with 
an anti-carboniser lubricates the cylin- 


ders. A snifting valve, with a steam jet, 
cools the superheater elements and cy- 
linders when running with the regulator 
closed. 


The bar frames are 115 mm. (4 1/2 
inches) thick. A self-centering bogie, 
of the Delta constant resistance rocker 
type, is fitted at the leading end. A bis- 
sel truck of the same type forms the 
frame of the trailing truck. 

The boiler is fastened at the front 
end on the inside cylinders, and is sup- 
ported half way along by vertical flexible 
plates. The front end of the firebox 
rests on the front of the bissel truck. 
The springs are over the axle boxes and 
the hangers are built up of flat links. 
The coupled and trailing wheel springs 
are equalised to give three-point sus- 
pension, the load being transmitted to 
the bogie through its centre pin, 

The locomotive and tender will take 
a 120-m. (6 chains) radius curve. 

Automatic and direct air brakes, com- 
pressed air sanders, « Superior » soot 
blowers, and a « Teloc » speed recorder 
are fitted, and a « Pyle » turbo-generator 
provides the electric light required. 

The domes, feed water heater, sanders, 
and pipes are covered over with an oval 
shaped casing ending at the leading end 
in two smoke lifter screens and merging 
at the trailing end into the cab. The 
raised sides of the tender continue this 
casing, the gap between the engine and 
the tender being as small as possible. 
An attempt has thus been made to 
streamline the whole of the engine and 
tender, at least in the top part. 
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The distinctive feature of the Houlet an- 
nular superheater is the circulation of steam ) 
in a thin layer between two streams of hot antes space Hotwediie t 
gases, thus securing a rapid and effective returning through a smaller 
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Fig. 1. — Houlet annular superheater element with Louvroil and Recquignies patent ¢ 
system of loop connection. Latest pattern as fitted on the latest rebuilt 4-8-0 and 
4-6-2 locomotives of the Paris-Orleans—Midi Railways. i oF E 


Fig. 2. Top: Annular superheater element in process of assembly re 
on the | loop at the firebox end. — Centre: Detail of the welded loop. conne ion 
firebox end of a Houlet superheater element (Louvroil and Recquignies pater 
struction). — Bottom: Complete annular superheater element as built by ine 


Vallouree (Paris). 
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inside the other two. The practical difficulty 
of connecting the annular space to the header 
at one end, and to the return pipe at the 
other is overcome by the use of welded joints 
as shown in the accompanying illustrations. 
The construction illustrated is that employed 
by the Société Vallouree (6, Rue Daru, Paris), 
under the Louvroil and Reequignies patent, the 
welded joints being so disposed that they are 
not subjected to bending. 

An important advantage of the new super- 
heater is that its substitution for other types 
enables the superheat to be increased without 
reducing the steaming capacity of the boiler. 
This is not true of certain other methods, 
which have been tried for improving insuffi- 
cient superheating. For example, the use of 
larger flues, the use of smaller superheater 
tubes, and the bushing of evaporating tubes 
at the tube plate, are all designed to increase 
the quantity of gas flowing over the super- 
heater elements. This necessarily reduces the 
quantity of gas flowing through the evaporat- 
ing tubes, and the reduction in the rate of 
steaming may more than counterbalance the 
increased superheat and result in lower overall 
efficiency. Where the annular superheater is 
employed, however, extra superheating surface 
is obtained without altering the distribution 
of gas flow between tubes and flues. Conse- 
quently, more heat is recovered from the gases 
in the flues, the rate of steaming is main- 
tained, and the overall efficiency of the boiler 
is increased. It is possible either to increase 
the power for given fuel consumption or to 
reduce fuel consumption for given power de- 
veloped. 


The statements made in the preceding para- 
graph may be illustrated by reference to the 
accompanying table, which shows that a 
125/133 mm. (4 15/16-5 1/4 in.) flue can 
accommodate a Schmidt type superheater ele- 
ment with a heating surface of about 40 sq. 
dm. per metre run (1.31 sq. ft. per ft. run), 
or an annular superheater element with a 
heating surface exceeding 60 sq. dm. per metre 
run (1.97 sq. ft. per ft. run), with practically 
the same passage for gas flow in both cases. 
Compared with the Schmidt superheater, the 
annular type therefore permits: (1) Higher 


Comparison between Schmidt and annular superheaters in flues of 125 mm. (4 15/16 in.) internal diameter. 
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superheat with the same number of elements, 
without reduction in steaming; or (2) in- 
creased steaming with the same superheat 
from a smaller number of elements, some of 
the latter being replaced by additional evapor- 
ating tubes. 

Hitherto, the applications of the Houlet 
superheater by five great French railways 
have been for the purpose of increasing the 
superheat while maintaining the rate of steam- 
ing. In this, they have been consistently 
successful, the increase in steam temperature 
ranging from 35 to 50° C. (63 to 90° F.), given 


a maximum temperature of about 400° C. 
(750° F.), compared to the usual 375-385° C. 
(718-730° F.), other factors being equal. This 
corresponds to a net saving of fuel of nearly 
10 %, a result confirmed by service trials. In 
every case, the substitution of the annular 
superheater elements involved no alterations 
in the tubing of the boilers and no change in 
the existing superheater headers. It is claimed 
that the new type can be fitted with equal 
ease in the flues of any existing locomotive, 
the superheater elements alone requiring to be 
changed. 


NEW BOOKS AND PUBLICATIONS. 


[ 628. 215 ] ‘ 


LIECHTY (Roman). Engineer. — Das bogenlaufige Eisenbahnfahrzeug (The railway 
vehicle and its ability to negociate curves). — One volume (11 3/4 x 1/4 inches) of 
68 pages, with 88 figures. — 1934, Zurich, Schulthess & Co., publisher, Zwingliplatz, 2. 


(Price: 10 Swiss francs.) 


Opinions are divided as to the useful- 
ness and effectiveness of devices by 
which the axles under railway vehicles 
automatically adjust themselves to the 
curve, from the point of view of better 
riding and less tyre and rail wear. The 
question was the subject of much re- 
search work, the results of which are 
scattered in the technical literature; it 
is difficult to bring it down to common 
fundamental principles, and the author 
set himself this task in writing his very 
complete pamphlet on the arrangements 
in question. 

The book begins by describing the 
systems in which the position of the 
axle is controlled by the couplings. This 
class includes, amongst others, the 
designs in which the radial adjustment 
of the axles is governed by the relative 
position of the locomotive and the ten- 
der coupled up to it. He then considers 
the systems in which the position is 
governed by centrifugal force. which 
methods do not appear to have remained 
in practical use. 

Some of the chapters are devoted to 


[ 686. 228 ] 


the theory of the vehicle with two adjust- 
able axles, either independent or coupl- 
ed, and to describing the various types 
of vehicles with three free flexible 
coupled axles. The author then gives 
the theory of the bogies with two parallel 
axles and analyses the influence of the 
spring gear and of the type of body on 
the riding qualities of two-bogie vehicles 
and the way they negotiate curves. 

An interesting class of vehicle is the 
eight-wheeled, the principle of which is 
that the two inner pairs of wheels free to 
move transversely and not taking up a 
radial position control the radial adjust- 
ment of the axles at the ends. Articu- 
iated units made up of two or three 
coaches in which the radial adjustment 
of the axles is obtained in much the same 
way, belong to this class. 

The last chapter studies the control of 
the axles by two-wheeled trucks, and the 
pamphlet ends with a full bibliography 
of everything published in all the diffe- 
rent languages on the running of rail- 
way vehicles through curves. 


Ax, G: 


The Container, Bulletin of the International Container Bureau, published under the 
auspices of the International Chamber of Commerce, 38, Cours Albert I°", Paris. — 
Number 2, September 1934, 26 pages with illustrations. 


The first issue of this publication 
appeared in January 1934, and was re- 
viewed in the June 1934 number of the 
Bulletin, in which we told our rea- 


ders that The Container was the official 
journal of the International Container 
Bureau. The first number contained the 
rules and regulations of the new inter- 
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national organisation and, together with 
some very interesting studies and infor- 
mation, already published. certain deci- 
sions arrived at in the matter of stan- 
dardising containers, and the conditions 
under which they were to be used in 
international traffic. 

Bulletin No. 2 gives information about 
the more important developments in the 
matter, that have occurred recently. 

Documentary articles on _ France, 
Great Britain, and Italy prove the recent 
progress in the use of containers. 

This bulletin also contains a compa- 
rative study on the use of closed con- 
tainers and covered wagons. 

An appendix, by Senator Silvic Crespi, 
gives a description borne out by beau- 
tiful and suggestive photographic views 
of the Italian Sicon Company’s two dif- 
ferent container handling systems. The 
first system makes use of an electric lift 
truck in conjunction with hand trucks; 


the second uses a petrol tractor and 
trailers by which the container can be 
delivered to its destination. Bulletin 
No. 2 gives a detailed review of the 
loading and unloading tests on refrige- 
rator containers, made with these de- 
vices on the 4th September 1934, at 
Bercy-la-Rapée station, on the Paris- 
Lyons-Mediterranean Railway. 

Finally, the official information given 
in this second number includes the de- 
cisions arrived at as regards the simpli- 
fication of the technical conditions to 
be fulfilled by the containers to allow 
of their use in international traffic. 

This brief summary will be sufficient, 
we are sure, to show the great interest 
of this new number, and furthermore 
the need for those concerned with the 
construction and utilisation of coun- 
tainers to be cognizant with this infor- 
mation. 

E. M. 
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duction. (4800 words and fig.) 


621 31 


os 


Engineering. asthe! ire 
1934 621 31 (.42) & 627 82 (.42 
Engineering, No. 3589, October 26, p. 429. 


The hydro-electric scheme of the Galloway Wate 
aes Company, (4500 words and fig.) 


1934 656 255 (42 
Engineering, No. 3589, October 26, p. 438. 


Automatic braking system on the Post Office tub 
railway. (1 GO words and fig.) 


1934 
Engineering, No. 3589, October 26, p. 453. 


Recent developments in steam boiler constructio 
(3600 words.) i 


1934 621 31 (as 
Engineering, No. 3590, November 2, p. ty en 


621 i 


The Trebovice power station, Silesia, Czechoslovaki 

(3 600 words and fig.) ’ inl te 

1934 ; ~ , 0. (0 
Engineering, No. 3590, November 2, p. 479. zy, 

5-ton self-indicating testing ‘machine, (1000 words ar 

| fig. ) ; , Sa ieae 


621 .116 


system. of steam pro- 
pec cna io the Eestion: 


621 .116 


92, November 16, p. 546, 
» Loeffler system of steam pro- 


g News-Record. (New York.) 


627 82 (.73) & 693 (.73) 

Bes opesd No. 15, October 11, p. 451. 

LE (B W.). - Cooling Boulder dam concrete. 
rds and fig.) 


624 .2 
/ News- Record, No. 15, October 11, p. 456. 


3, BA (W.). — Drag coefficients for 
ot in ) wind Bac model tests, (1800 


* ee > het 624 63 (.73) 
ews-Record, No. 15, October 11, p. 467. 

H.) & OVERMAN (D. H.). — Long con- 
iaduct built near Cleveland. (2300 “words 


s Record, No. 16, October 18, p. 483. 
en viaduct 


V ). eg ly of job rola on 
( 400 words and Z tables.) 


a [ein tes > ai 624 (.73) 


Journal, Institution of Engineers, Australia. 
(Sydney, N.S. W.) 


1934 621 .6 & 669 1 


hives goa of Engineers, Australia, September, 


p. 29 
ase (F. W. F.). — Maintenance and protection of 


| cast iron water pipes. With special reference to economic 
| factors. (7 700 words, 5 


tables and fig.) 


1934 — 621 «31 
Journal, Institut. of Engineers, Australia, September, 
p. 305 
HAUGAARD (F. B.). — Parallel operation of auto- 
matically controlled three phase induction voltage regu- 
lators and tap changing transformers. (4000 words and 


fig.) 


. Journal, 
1934 38 


Journal, Institute of Transport, November, p. 8. 


GARCKE (S. E.). — The study of passenger trans- 
port. (4000 words.) 


1934 313 :656 
Journal, Institute of Transport, November, p. 13. 

WOOD (W. V.). — Transport statistics, Their uses 
and abuses. (3 800 words.) 


Institute of Transport. (London.) 


Mechanical Engineering. (New York.) 
1934 parler tat LED 


Mechanical Engineering, November, p. 647. 

KINZIE (P. A.). — Hydraulic valves and gates for 
Boulder dam. Part IV. The design and construction. 
(6900 words and fig.) 


Modern Transport. (London.) 


1934 656 .254 
Modern Transport, No. 815, October 27, p. 3. 

Supervision of railway operation. Securing efficiency 
from train control, (2200 words.) 


1934 


621 .43 (.54) 


| Modern Transport, No. 815, October 27, p. 5. 


Diesel-electric railcar for Indian mountain railway. 
(2500 words and fig.) 

1934 625 .246 (.42) 
Modern Transport, No. 815, October 27, p. 8. 

Welded wagons. (600 words and fig.) 


1934 
Modern Transport, No. 815, October 27, p. 10. 


words. ) 
1934 f 
Modern Transport, No. 815, October 27, p. 11. 
Pneumatic-tyred railbuses in Northern Treland. (2200 
words and fig.) © ; 
1934 
Modern Transport, No, 816, November 3, p. 3. 


Efficiency in railway operation. Distribution of engine | 
power. (1600 words and fig.) 


1934 621 43 (87) 
Modern Transport, No. 816, November 3, p. 5. 


HASLAM (T. C. 8.). — Railcars in Venezuela. (1 600 
words and fig.) 


1934 621 .33 (.728.6) 
Modern Transport, No, 817, November 10, p. 3. 


Railway electrification in Central America, The Paci- 
fie Railway of Costa Rica. (1600 words and fig.) 


1934 621 .43 (.41) 
Modern Transport, No. 817, November 10, p. 6. 
Railcars in Northern Ireland. (800 words and fig.) 


1934 625 .14 (01 (.42) & 656 .222.1 (.42) 
Modern Transport, No. 818, November 17, p. 5. 


CARPMAEL (R.). — Speed potentialities of British 
Railways; Problems of track and traction. (2 000 words.) 


1934 625 .253 (.438) 
Modern Transport, No. 818, November. hie peo: 
British brakes for Poland. (1200 Reont and fig.) 


1934. 656 .1 (.41) 
Modern Transport, No. 818, November 17, p. 10. 
BALLANTYNE (J.). — Railway-operated road trans- 


port. (3000 words and fig.) 


1934 347 .763 (.42) 
Modern Transport, No. 818, November 17, p. 12. 


Transport control and regulations, Some facts and 
fallacies (1900 words.) 


Railway Age. (New York.) 


_ 1934 621 .335 (.73) & 621 .43 (.73) 
Railway Age, No. 15, October 13, p. 427. 

Union Pacific gets second high-speed train. Six-car 
articulated Pullman-equipped unit is built of aluminum 


and driven by a 900-hp. Diesel engine. {2500 words and — 
fig.) our, are. : " 


621 33 (54) | 


Electrification of the Bombay suburban system. (1100 | words. 


621.43 (.41) 


621 .138 


| Railway Age, No. 16, October 20, p. 46 


1934 
| Railway Age, No. 15, Geta 


~ Electrical men AL = E. 
words.) 


1934 


Sree ee Ce ees Bast an 
“future. (4 600 HN 


1934 


Illinois Central rehabilitates its passenger 
(2.000 words and fig.) 

1934 656 ai (73) & 72 5 
Railway Age. No. 61, October 20, ‘p. 468. — 


Stntheen Pacific completes passenger tern 
Houston. (3600 words and fig.). en : 


1934 


Railway Age, No. 16, October 20, p- 
CURTIS (D. C.). — Methods and problems of 5. 
supply forces. (3500 w ords and fig.) 


1934 385 (012 Gj 
Railway Age, No. 16, October 20, p. 477. I 
Centralized scientific research. (6000 words.) 


1934 385. C 
Railway Age, No. 17, October 27, p. 494. 


DUNN (S. 0.). — The new deal in business, the. 
| deal in transport. An address delivered before the ] 
nois Chamber of Commerce at Chicago on October, 
(6 600 words.) _ : ie 


1934 621 .13, 621 33, 621 43 & 656 
Railway Age, No, 17, October 27, p. 499. 

WRIGHT (G. I.) & Me PEE (P. A.). — What - 
power for high speeds? (4700 words and fig.) 


1934 - 625, a (06 
Railway Age, No. 17, October 27, p. 508. 

Bridge and Building Association © anes me 
 Chicage: (6 300 words.) ; 


1934 — ay ; 
Railway Age, No. 17, October 27, p. 5 
Pennsylvania sells ptacedoon servi 

fig.) 

1934 — 


| Railway Age, No. 17, October 27 


Canadian National Railways 
| Part II. (2300 words and fig.) | 


621 133.7 (.73)_ 


i 621 .131.3 (.44) | 
eer, November, p. 340. | 

— The Vitry locomotive-testing station 
1 as ge (3000 words and fig.) 


«621 143.3 (.73) & 665 .882 (.73) | 
November, p. 344. 
; a! rail-ends. (900 ora 


= 621 9 & 621 138.5 
’ Engineer, November, p. 345. 


s in the organisation and machine tool 
ailway locomotive shops. (4800 words.) 


621 .9 (064 (42) 


y Engineer, November, p. 349. 


achine Tool and Engineering Exhibition. Bonid 
> exh bits at Olympia. ane 000 words and fig.) 


ine J 625 .17 (73) 
way Engineering and Maintenance, Novemb., p. 627. 
aan — Where do we stand? What is 


ee : Sioilanaa seven “years of © intensive 
ment ? (2; 800 words.) _ 


o a dg 73) 


| 
1 


a 625 1 1 (06 (4 2) 


pede fe and Building men hold forty-first conven- 


tion. (32 000 words.) 


Railway Gazette. (London.) 
1934 ~ 625.234 (.73) 
Railway Gazette, No, 16, October 19, p. 625. 
MIALL (S.). — Air conditioning of trains — III. — 


| Use of ice described. (1200 words and fig.) 


1934 721 9 (.42) 
Railway Gazette, No. 17, October 26, p. 668, 

Concrete articles for railway use. (450 words and 
fig.) 


1934 625 .246 (.42) 


Railway Gazette, No. 17, October 26, p. 673. 


A new light weight welded pezon. nes words and 
fig.) 


1934 656 .261 (.43 + .45) 
Railway Gazette, No. 17, October 26, p. 679. 


Transporting railway trucks by road. (700 words 
and fig.) 


1934 621 .43 (.41) 
Railway Gazette, No. 18, November 2, p. 693. 
Pneumatic tyred railbus. (1400 words and fig.) 


1934 625 .244 (.931) 


i Railway Gazette, No. 18, November 2, p. 706. 


New chilled beef vans, New Zealand Railways. (200 
words and fig.) 


1934 625 .232 (.42) 
Railway Gazette, No. 18, November 2, p. 708. 


The travelling Post Office in service. (250 words and 
fig.) 


1934 656 .211 (.73) & 725 31 (.73) 


Railway Gazette, No. 19, November 9, p. 757. 


The new Pennsylvania stations at Philadelphia. (2 200 
words and fig.) 


1934 625 .232 (.66) 
Railway Gazette, No. 19, November 9, p. 762, 


New steel passenger coaches for the Nigerian Rail- 
way. (1000 words and fig.) 


1934 621 .132.3 (.68) 
Railway Gazette, No. 19, November 9, p. 795. 

New 4-8-2 type locomotives for South Africa, (1 100 
words and fig.) ; 


1934 625 14 (01 (.42) & 656 .222.1 (.42) 
Railway Gazette, No. 19, p. 808. : 
Speed of travel of the future, (2400 words and fig.) 


g and Maintenance, Novemb., p. 635. 


f= ‘Diesel ae Traction, Pp. 736, Supplt. to the Ry. Gazette, i 


November 2. 


MIALL (S.). 
tives and railcars. 


Sinclair couplings for traction applications. (2500 | 
words and fig.) 
1934 621 .43 


Diesel Ry. Traction, p. 739, Supplt. to the Ry. Gazette, 


November 2. 


A new fluid transmission for transport work. 
words and fig.) 


1934 621 .43 (.439) 
Diesel Ry, Traction, p. 740, Supplt. to the Ry. Gazette, 
November 2. 


Diesel railcar PrBGuiC in Hungary. (1500 words and 
fig.) 


_ 1934 621 .43 
Diesel Ry. Traction, p. 744, Supplt. to the Ry. Gazette, 
November 2. 
Mechanical transmissions for railcars. 
and fig.) 


1934 621 .33 (.47) & 625 4 (.47) 
Electric Ry. Traction, ‘p, 642, Supplt. to the Ry. Gazette, 
October 19. 


The Moscow underground. (4500 words and fig.) — 


1934 621 .336 
Electrie Ry. Traction, p. 648, Supplt. to'the Ry. Gazette, 
October 19. 

WHYMAN (F.).’ 


(700 


(1500 words 


— Overhead current collection with 
carbon wearing strips. (1200 words and fig.) 


1934 621 .33 (.52) & 625 4 (.52) 
Electric Ry. Traction, p. 650, Supplt. to the Ry. Gazette, 
October 19. 
Tokyo electric underground railway. (750 words and 
fig.) 


1934 
Electric Ry. Traction, p. 652, Supplt. to the-Ry. Gazette, 
October 19. 


KAAN (EK, R.). — Electrification of the Austrian 


Federal Railways. (2400 words and fig.) 


1934 621 .336 (.47) 
Electric Ry. Traction, p. 656, Supplt. to the Ry. Gazette, 
October 19. 


Trials of steel contact wire. (500 words and fig.) 


1934 621 33 (42) 


Electric Ry. Traction, p. 824, Supplt. to the Ry. Cee 


November 16. 


New British electrification schemes, 
and fig.) 


(1000 words 


i 

i 
— Transmissions for Diesel locomo- | — 1¥e 
Recent developments in Vulcan- | Railway M 


- performance, 


Railway Signaling, October, p. 495. 
ZANE (W. F.). — Centralized traffic control inate 
led on the Burlington, (3 400 words and . yf _ 


621 .33 (.45) 


_ (1400 words and fig.) 


eek ic. z. 1) — British. ocomoti 
(4.000 words and fi 


1934 
Railway Magazine, November, p. 335. 
LOCKIE (G. R.). — Railways of the T De 
blie. (1 eu words and fig.) ; 


1934 0 
Railway Signaling, October, p. 487. 
Mercury-vapor rectifier babes (2200 w 


1934 


Railway Signaling, 


625 162 (.73) & 656 4 
October, p. 490. 


(2.500 words and fig.) e.g Oa 
1934 
Railway Signaling, Deke p. 493, 


Spring switches solve problem on Staten Islan¢ 
lines. (1200 words and fig.) 


1934 656 .254 (.73) & 656 255 (.73 


ee 


1934 
Railway Signaling, October, Pp. “x01. 
Highway crossing protection on the Canadian 


be 


O84) oe iol ; ‘Sia 
The Locomeuite November : 15, P 329, 


oF whe 


Revista de Obras Publicas. (Madrid.) 


1934 624 9 


g | Revista de Obras Publicas, n° 21, 1° de noviembre, 


tools. 


1. (New York.) 
bs 388° (06 (.73) 


Page 1931, Cleveland. 
words.) 
In Spanish, 
minos de ivercd (Madrid) 
, 385 
erro. septiembre, p. 229. 
(M.) & CASTILLO (M.). — La crisis 


-posibles remedios. (1200 palabras.) 


656 
Gotta, septiembre, pe 202. 
ia en los transportes. 


625 


C. Fr). — Modelos de obras en pasos de 
obre ferrocarril. as 500 palabras & fig.) 


aan ; »y 625 .113 
ean atti p- 362, 
asa a = _ Nuevo cee para 


el 


ia y y Construccisn. (Madrid. ) 


621 .43 (.73) 
y Construce! Bs, ae es 614. 


y 


; ce hacia, 


ba 625.26 
es, n° 385, 1 de octubre, p. 296. 


(3700 palabras | 


13 


p. 402. 
PRIETO MORESI (J. E.). — Método de la propaga- 


cién de momentos en las estructuras ‘miltiples. (4200 
palabras & fig.) 
1934 625 .113 


motive a dentiera. 


'& f 


Revista de Obras Publicas, n° 22, 15 de noviembre, 
p. 423 
SALTO. — Abacos para el trazado de curvas circu- 
lares. (800 palabras & fig.) 


In Italian. 


Annali dei lavori pubblici. (Roma.) 


1934 621 .132.8 
Annali dei lavori pubblici, giugno, p. 519. 

BAJOCCHI (U.). — Sullo scalettamento delle loco- 
(5600 parole & fig.) 


La tecnica professionale. (Firenze.) 
1934 621 


La tecnica professionale, novembre, p. 283. 
CORBELLINI (G.). — Esperimenti con locomotive 
funzionanti a regime constante. (2200 parole & fig.) 


131.3 


1934 621 .133.7 
La teenica professionale, novembre, p. 291. 

MENGHI (S.). — Le prove di ‘collaudo e di con- 
trollo degli apparecchi di alimentazione di acqua in 
caldaia, (3900 parole & fig.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 
1934 624 .6 


Rivista tecnica delle ferrovie italiane, 15 ottobre, p, 225.. 

LO CIGNO (H.). — Gli altissimi viadotti senza 
ordini intermedi di archi e senza pile spalle, (7000 
parole, 4 quadri & fig.) 

1934 625 .23 (0 (.45) 
Rivista tecnica delle ferrovie italiane, 15 ottobre, p. 247. 

NISSIM (R.). — Le nuove carrozze metalliche a 
earrello delle Ferrovie Nord Milano, (3000 parole 
ig.) 


In D uteh. 


De Ingenieur. (Den Haag.) 


1934 — 
‘De Ingenieur, n° 44, 2 November, p. Bt. 85. 


624 .2 (.492) & 624 63 (492) } 


BAKKER (A.). — Voetbrug over de Lusthofstraat en 


Rotterdam. 


1934 
De Ingenieur, n° 46, 16 November, p. V. 71. 

WANNER (F.). 
kehrsteilungsgesetz. 

1934 656 .1 (.492) 
De Ingenieur, n° 46, 16 November, p. V. 77. 


Het aandeel van het motorwegverkeer in de kosten 
-van den weg. (2400 woorden & fig.) 


(1700 woorden & fig.) (Wordt vervolegd.) 


(7 200 woorden.) 


Spoor- en Tramwegen. (Utrecht.) 
1934 
Spoor- en Tramwegen, n° 23, 6 November, p. 604. 


Is het auto- en motorverkeer mede schuldig aan de 
economische depressie ? (1900 woorden.) 


1934 621 .43 (.489) 
Spoor- en Tramwegen, n° 23, 6 November, p. 606. 


Uitbreiding van de Dieseltractie bij de Deensche 
Staatsspoorwegen. (1000 woorden & fig.) 


1934 621 .135.3 
Spoor- en Tramwegen, n° 24, 20 November, p. 621. 
_LABRIJN (P.). — De veerophanging van locomotie- 
ven. (2800 woorden, 1 tabel & fig.) (Wordt vervoled.) 


1934 385. (09.3 (.493) 


Spoor- en Tramwegen, n° 24, 20 November, p. 627. 
In Belgién, honderd jaar geleden. (1100 woorden 


656 


& fig.) 
In Polish. 
(= 91.885) 
Inzynier Kolejowy. (Warszawa.) 
1934 621 .43 (.488) = 91 .885 


Inzynier Kolejowy, n° 10, p. 236. 


OGUREK. — Essai de lautomotrice fourien par 
Vusine H, Cegielski », a ERLE (1200 mots & fig.) 


656 (.494) | 


—. Das neue schweizerische Ver- 


| 
i 


* ep todo o mundo se snienael yee 


a 


In Portuguese. — — 


Ga zeta dos Camiphe d 


1934 ; ; Marit 
Gazeta dogs caminhos de ferro, By ne 
p. 539 ’ 
SOUSA (F. de). — Caminhos de ferr » ¢ 
Mogambique. (1900 palavras. ) y 


1934 
‘Gazeta dos caminhos de ferro, n° 1125, 
p. 547 

O esforco da Companhia Portuguesa em “n 
seus servicos. (1900 palavras & fig.) nit 


its A 


Revista portuguesa de comunicacées. ( 
1934 «385. ( 


Revista portuguesa de comunicagoes 

DOS SANTOS (R. E.). — A exp 
Vale do Vouga constituiu uma. int 
tacio das actividades produtoras da 1 
pelo Caminho de ferro do Vale do Vouga, (1 00 
vras & fig.) s 


1934 Ps 


trificagao dos caminhos de ferro. (2 400 pal 
fig.) 
In Rumanian. i 
(= ay 
Revista tecniéa C. Fr. R. (Bucuresti a 
1934 


Revista teenica C, F. R, octobre, p. 


‘CIORICEANU (G. D.). — ea tran po 
nie. (6000 mots.) a 


viaux, aériens. 
ment technique. 
1 volume, 404 eee 


621 .3 


e. Tome IV: Applications 
3 plications mécaniques. 
ions électrolytiques. Télé- 
ion. nota x. 


(28 figures et planches. (Prix : 135 fr. fran- 


621 .116 


ny 
, Liége, Ch. Béranger. 1 poran8) 115 pages et 
(Prix : 30 fr. frangais.) 


ique pour l’Utilisation de VAcier 
X 27), 285 pages et 451 figu- 
| 42 fr, belges.) 


721 a 


a direct des sections en Paton armé. 


les, La poche au eed avenue pen a we 
49, et VEd Li ; 


no I. — BOOKS. 


656 


621 392 


lumes.. 


1934 . 621 8 
LEGRAS (M.). 

La manutention mécanique. 

Paris, Librairie Armand Colin, 103, boulevard Saint- 
Michel. 1 volume, 220 pages et figures. 


1934 tae (ye 
NACHTERGAL (A.). 

Agenda du batiment. 

Paris, Librairie Polytechnique Ch, Béranger, 15, rue 
des Saints-Péres et Liége, 1, quai de la Grande-Bre- 
tagne. 1 volume (11 X 18), 4382 pages et 415 figures. 
(Prix : 22 fr. frangais.) 


1934 
NAPPEE (J.). 

Travail mécanique des tdles, 
Stymie; émaillerie, décoration. 

Paris (Vle), Librairie Polytechnique, Ch. Beaneen 
ie rue des Saints-Péres. 1 volume (16 X 25), 415 pages, 
442 figures et tableaux. (Prix : 100 fr. frangais.) 


669 


emboutissage, recuit, 


1934 624 .9 (06 


Rapport final du rer Congrés de 1l’Association inter- 
nationale des Ponts et Charpentes. (Paris 19/25 mai 
1932.) 

Zurich, Leemann & Cie, Stockerstrasse, 64. 1 volume 
746 pages et figures. (Prix : 36 fr. suisses.) 


1934 313 .385 (.437) 
Statistique des Chemins de fer tchécoslovaques pour 


1933- 
Praha, Ministére des Chemins de fer tchécoslovaques. 
1 volume, 111 pages et 1 carte. 


In English. 


1934 62. (01 (06 (.73) 
AMERICAN SOCIETY FOR TESTING MATERIALS. 

A. S. T. M. standards, 1933. 

Philadelphia, Pa. Published by the Society. Two vo- 
(Price : 7.50 $ each, or 14,00 $ for both parts.) 


om 


ey § 
Buy, 
‘¥ 


i 


he 


; 


ta-street. (Price 


a 
aa} 


, (Price 5 


BERRY oe W.), SVENSON (C. L.) & MOORE (H.C. 
Problems in engineering thermo- dynamics and heat | 
- engineering. 


London, W. C. 2. Chapman and Hall, Ltd., 3, eee eae 


: 7 sh. 6 d. net.) 


ias4ch ae 656 ee) (.42) 
BURTT (F.). 


Cross-Channel and coastal paddle steamers. 
London, R. Tilling. (Price: 15 sh. net.) 


1934 385 (02 
GAIRNS (J. F.). 
Railways for all. Revised and enlarged, by J. Kenneth | 


Taylor. 

London, Ward, Lock and Company, Ltd. Fourth edi- 
tion. (Price: 6 sh. net.) 

1934 — 669 1 


GREINER (E. S.). 
The alloys of iron and silicon. “a 
London, McGraw-Hill Book Company: Ltd. (Price: 
30 sh. net.) 
1934 : 624 (06 


INTERNATIONAL ASSOCIATION FOR BRIDGE AND 
STRUCTURAL ENGINEERING. 


Final report of the Paris Congress for Bridge and 
Structural Engineering, 19 May to 25 May, 1932. 

Ziirich, A. G. Gebr. Leeman & Company. (Price : 
36 Swiss Frances.) 


1934 621 132.8 & 621 .43 


Modern Traction for Industrial and Agricultural 
Railways. - 

London, E. C, 4. The Locomotive Publishing Co. Ltd., 
3, Amen “Corner, Cloth bound, 180 pages illustrated. 
15. sh.) 


1934 385 (08 (.942) 
SOUTH AUSTRALIAN RAILWAYS. 


Annual report of the South Australian Railways 
Commissioner for the year 1933-34. 

Adelaide, Harrison Weir, Government Printer, North 
Terrace. 34 pages. 


1934 ; s» Seon 
Systematic survey of communications of eres 


to the working of the League of Nations at times of | 


emergency, 

Geneva, League of Nations. Obtainable in England 
from Allen. & Unwin Ltd., 40, Museum Street, London, 
W.C. te (rien 3)h.) 


7 sia ike dtiial 


| BAY (H,). | mete: 


- urbane-autolinee urbane-navigazion 


paging el carta. 


1934 + We re - i 


Die Dreigelenkbogenscheibe. 
Berlin, Wilhelm Beast & Sohn. ts Band. aoe 


1934 
LEIBBRAND (M.) und DOMSCH 
Organisation und Durchfiihrung 
und Verkehrsdienstes bei der Dew 
Berlin, Verkehrswissenschaftliche 
schaft m. b. H. bei der Deutschen | 
102 Seiten und Abbildungen, (Preis : 


1934 
LENGEMANN (K.). rrrtad 
Reichsautobahnen in Staat, Wirtschaft und 


Berlin, Verkehrswissenschaftliche Lehrmittels e 
schaft m. b. H. bei der Deutschen’ Reichsbahn. 1 Ban¢ 
73 Seiten. a 

1934 Sia 621 .1 
NETZ (H.). 

Dampfkessel, 

Leipzig und Berlin, Teubner, B. G. 1 Band, 108 Seite 
und 68 SRE SURED: HE NeieN: 4, 80 R. M. ) ' ie 

1934 ‘ 656. (0 


PIRATH (C.). 

Verkehrseinheit und Verkehrspolitik, — 

Berlin, Verkehrswissenschaftliche relies 
schaft m. b. H. bei der Deutschen Reichsbahn, ea “Banc 
34 Seiten. (Preis : MGboR: pia th eh 


In italian ee ye <t 


1934 
GIANNINI (A.). 


Studi sulle convenzioni di Berna sui ‘traspo 
viari. 


Roma, Associazione Atolinaa) per 1s By N. 


1934 
Relazione e dati statistici ‘sui ‘ger 


terrestri-funicolari aeree-per gli ann 
Roma, , Istituto Per ererice, dello ‘Sti 


| point des moteurs 


effectuées au 


624 .2 
part. techn., septembre- 
d’une poutre continue 
s incompressibles, simples 


691 
ey diaassees, pan techn., septembre- 


—_— Recherches sur les bétons vi- 
ac 000 mots, 4 tableaux & fig.) 
625 13 


Vétanchement des votites de tunnels. (2 300 


des travaux _ pli de Belgique. 
- _ (Bruxelles.) 
mene 624 . 

publics de Pelee octobre, p. bie 


. — Calcul des constructions hy- 
de Vétoile. (4000 mots & fig.) 


; ee 624 .63 (.493) 
publies de ener por. B Bis, 


624 2 3-(44). 
: , part. techn. ., septembre- | 


Nimes. (2 000 mots, | 


D nts a chaussées, part. techn., septembre- 


| Bull. techn. de V’Union profes. 


ene a ‘Vetude et a ia tise au 
a combustion interne. (1 300 mots.) 


Pls phenin: ae fer fear nea rare ivanis: 
ports publics automobiles. (Bruxelles.) 

1934 625 .62 
Bull. de ?Union Intern. de Tramw., de Chem. de fer 


@int. loc. et de Transp. publ. automob., décembre, 
PoelZan 


MIKLOSI (C.). — La question des tarifs 4 la lumiére 
de la théorie. (5700 mots, 3 tableaux & fig.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 
1934 313 .385 (.47.1) 
Bull. des transp. intern. par ch. de fer, novembre, p. 549. 


Statistique des chemins de fer de l’Etat finlandais 
pour les années 1930, 1931 et 1932. (400 mots.) 


Bulletin technique de l'Union professionnelle des . 
Inspecteurs techniques et des chefs de section 
des chemins de fer belges. (Bruxelles ) 

1934 656 .251 


des Inspecteurs techn. 
et des chefs de section des ch. de fer belges, ler no- 
vembre, p. 1. 
POMMEROLE. — Projet de simplification de la si- 
enalisation avee généralisation de ’emploi de la signa- 
lisation a trois positions. (3100 mots.) 


1934. ; 625 113 & 625 144.2 
Bull. techn. de YUnion profes. des Inspecteurs techn. 
et des chefs de section des ch. de fer belges, ler no- 
vembre, p. 9. 
RANDOUR (F.). — Précis de rectification des cour- 
bes par correction des fléches avec introduction de 
raceords oseulateurs. (2900 mots & 3 tableaux.) 


Chronique des transports. (Paris.) 
1934 656 (.44) 
Chronique des transports, n° 22, 25 novembre, p. 2. 


La restauration des chemins ae fer et la coordination 
des transports. (10000 mots.) 


Cnne iden’ pinata me 23, 10 Eh ates ee. ‘ 


de tee et ies Tarpon Ks ane mores 


| Brice Génie civil. (Paris.) 
1934 

Génie civil, n° 2729, ler décembre, p. 504. 
CAUFOURIER (P.). 


search Comuannree britanmique. (3000 mots 


(A suivre.) » 


1934 656 .254 (.494) 
aie civil, n° 2729, ler décembre, p. 512. 


La répétition des signaux sur dis locomotives par le 
arakemd Signum. 4 induction atte pnseneniue (1 600 
mots & fig.) 


1934 62. (01 & 624 .92 
Génie civil, n° 2730, 8 décembre, p. 531. 

CAUFOURIER (P.). — La résistance des charpentes 
métalliques. Deuxiéme rapport du Steel Structures Re- 
search Committee britannique. (3000 mots & fig.) 


1934 . 691 
Génie civil, n° 2730, 8 décembre, p. 534. 

_L’emploi du_ bois contreplaqué pour le coffrage du 
béton armé. (2300 mots & fig.) 


1934 385. (09.1 (.64) 
Génie civil. n° 2730, 8 décembre, p. 536. 
“ L’état actuel du réseau des Chemins de fer du Maroc. 
(1400 mots & carte.) 


1934 625 .13 (.42) & 625 4 (.42) 
Génie civil, n° 2730, 8 décembre, p. 5389. 
».Ventilateur 4 hélice, systeéme « Aeroto >, pour Vaéra- 
tion d’une section du Chemin de fer métropolitain de 
Londres, (400 mots & fig.) 


1934 
Génie civil, n° 2731, 15 décembre, p. 558. 


Etude thermomagnétique de Vhétérogénéité des solu- 
tions solides. (1600 mots & fig.) 


1934 
Génie civil, n° 2731, 15 décembre, p. 560. 
_PORTEVIN (A.). — Aciers spéciaux, aciers ordi- 
naires, aciers de qualité. (800 mots.) : 


669 


L’Allégement dans les Transports. (Lucerne.) 
1934 


p. 130. 


Trains automoteurs « Fléche Bleue » des Chemins 


de fer tchécoslovaques, (1200 mots & fig.) 


_ La coordination du rail et de la route. Les « Pactes > 


624 92 


‘ | 
— La résistance des charpentes 


métalliques. Deuxiéme rapport du Steel Structures Re- | 
& — 


Le Container, novembre, p. 7. 


- 669 1 


621 .43 (.437) | 


L’allagement dans legs transports, novembre-décembre, 


yale Pare. » 
ual Science e 


1935 
La Science et la Vie, janvi 
RE RVOLEY | are ean 


1934 


Conditions ‘techniques & remplir p: 
pour leur utilisation en trafic 
mots & fig.) 


Les Chemins de fer et les Tramways 
1934 | 


Les Chemins de fer et les Tramways, mbi 
Possibilités offertes par quelques locomotives 
caises. (1600 mots & mB.) 


1934 = 
Les Chemins de fer et les Tramways, déceml 
KEULEYAN (L.). — Moteurs a huile | 
la traction, (15300 mots & fie 


1934 ‘ 
Les Chemins de fer et les Tramways, décembre, } 

SPIESS (C.). — Train automoteur Ae 
aL es de VUnion Pacifie Railr oad. 
ig.) 


1934 621. 


Les Chemins de fer et les Tramways, décembre, » 


VIE (G.). — La chauffe aux huiles lourdes: sur ‘Tes 
locomotives. " 400 PS & i De 
1934 ye 625 


‘CHARRIN- can — Warn saps a grande 
Fea a: pour les transports de Dotasee: (700 
1g.) 


1934 
Les Chemins de fer et les Tramways 
DESGARDES (E.). — Note relati 
bandages, (2000 mots & fig.) a € 


1934 
Les Chemins de fer et les T 
DUCHESNOY, — Remi 
mots & fig.) ean 


1934 
Les Chemins de fer et les T 
Chemins de fer. du centre 


(> <a Pe 


CHILOFF ( 


rale eee de fer. (Paris.) 
625 15 (44) 


rale des chemins de fer, décembre, p. 422. 


la Compagnie PLM, (1400 mots & fig.) 


; 625 .253 (.44) 
vue aa des aes ae: de fer, cele, p. 426. 


7 725 .31 (.44) 
evue ‘geierale des chemins de fer, décembre, p. 449. 


he: nouveau batiment des voyageurs de la gare 
POberhausen (Rhénanie.) (1500 mots & fig.) 


‘ne hah y f ae 
gg politique et parlementaire. (Paris.) 


‘ ; 385 .21 (.44) 
ique et parlementaire, décembre, p. 534. 


des questions de transports. 
(5600 mots.) 


621 1352 (.44) | 


Note sur Vessieu coudé des locomotives | 


ur “pepondre au “desir ‘du 


i 


+ 656 (44) 


1934 


Transports, octobre, p. 18. 
LAUDENBACH. — La coordination du rail et de la 


route vue 4 travers une expérience réalisée sur un 


p Sescat, @intérét local. (3 700 mots & fig.) 


1934 — 621 137, ii 
Transports, octobre, p. 49. 
| POISSON. — La sécurité du mécanicien. ii 700 mots 
| & fig.) * 
1934 Hf 621 13 (09 (48) 


Transports, Beecrib re: p. 129. 
PARMANTIER (A.). — Le développement de, da 
traction 4 vapeur sur le réseau P.L.M. de 1888 4 nos 


jours. (3700 mots & fig.) 

1934 656 23 
Transports, décembre, p. 149. 

COURSAGET (R.). — Tarifs et transports.. 2 800 
mots.) 


in German. 


Archiv fur Eisenbahnwesens. (Berlin.) 


1934 
Archiv. fiir Hisenbahnwesens, Septemb.-Oktober, 8. 1073. 

KUHATSCHECK (0.). — Die Kranken- und Arbei- 
terpensionskassen, die Angestellten-, 
beitslosenversicherung bei der Deutschen Reichsbahn im 
Jahr 1933. (16000 Wé6rter.) (Schluss folgt.) 


1934 313 .385 (.481) 
Archiv fiir Hisenbalnweseng, Septemb.-Oktober, $. 1153. 

THOMSEN. — Die Eisenbahnen im Nor wegen in den 
Jahren 1930- 31, 1931-32 und 1932-33. (2 600 Wiertexs) 

1934 385 .113 (.439) 
Archiv fiir E Eisenbahnwesens, Septemb.-Oktober, §. 1167. 

ROMAK (B.). — Die ‘Koniglich Ungarischen Staats- 
bahnen. (3700 _Worter.) 


Elektrische Bahnen. (Berlin.) 


1934 621 335 (.494) 
Elektrische Bahnen, Oktober, S. 217. 
LATERNSER (A.): — Normalspurige elektrische 


Triebfahrzeuge der Schweiz. (2800 Wérter und Abb.) 


1934 621 .392 & 621 335 
Elektrische Bahnen, Oktober, S. 221. 

KIENSCHERPER (W.). — Geschweisster Rahmen 
der elektrischen Schnellzuglokomotive 1 Do 1 fiir 140 
km/h, Geschwindigkeit. (1400 Wéorter, 3 Tabellen und 
Abb.) 


385 517 (.43) 


Unfall- und Ar- - 


Blache Bahnen, Oktober, 8. 232. ; 
Bahn-Elektrisierungen mit 1 500 Volt | 


1934 


Spanische 
Gleichstrom. (500 Wéorter und Abb.) 


1934 6 625 G16 Dt 
Strecke. (600 Worter. e 
SCHARFENBERG. (K.). — Vollig selbsttatige Schar- 


Elektrische Bahnen. Oktober, S. 233. 


geape  ceeyr inne. (500 Worter und Abb.) 


— 1934 621 .43 | 


Elektrische Bahnen, November, 8. 237. 


WECHMANN, — Der dieselelektrische Triebwagen, | 


seine Berechtigung. (600 Worter-.) 


1934 oceuRmnG2 tds eget 


Blektrische Bahnen, November, S. 239. 
Die elektrische Kraftiibertragung fiir die neuen die- 


selelektrischen Triebwagen der Deutschen Reichsbahn. 
(4700 Worter und Abb.) 


1934 621 .43 | 


Elektrische Bahnen, November, S. 248. 


MULLER (A. E.). — Betrachtungen iiber den diesel- 
elektrischen Bahnbetrieb. ( 6 100 Wéorter und Abb.) 


1934 621 .43 


_ Bilektrische Bahnen, November, S. 265. 


KONRAD (H.). — Leistungsstenerungen fiir diesel- 


- elektrische Fahrzeuge. (2000 Wéorter.) 


1934 621 .43 
Blektrische Bahnen, November, Ss. 269. 


Siemens-Ausriistungen fiir dieselelektrische Triebwa- 


gen, (1900 Worter und Abb.) 


Glasers Annalen. (Berlin.) 


1934 388 (.42) 


Glasers Annalen, Heft 9, 1. November, 8. 65. 


WERNEKKE. — Vereinheitlichung im Londoner Ver- 
kehr. (5400 Worter und Abb.) 


1934 62. (01 & 624. (0 
Glasers Annalen, Heft 10, 15. November, §. 73. 
ROSTECK (W.). — Die Weiterentwicklung des Ront- 


gendurchstrahlungsverfahrens bis zu den eegenwiirtigen 
Groosdurch-Strahlungen bei den Rriickenuntersuchungen 
der Deutchen Reichsbahn. (6800 W6orter und Abb.) . 


Organ fiir die Fortschritte des Eisenbahnwesens. 
(Berlin.) 


1934 656 .212.5 | 


Organ fir Fortschritte des Hisenbahnwesens, Heft 
23. 1. Dezember, §. 421. 
GOTTSCHALK. — Schiidlichkeit der Rangierstésse 
beim Stossverfahren. (4700 Wérter und Abb.) ~ 


| Zeitschrift des Vereines Deutscher 


1934 
Organ fiir Fortschritte des 
23, 1. Dezember, S. 437. 


SALLER, — Unkrautvortilgune a7 aut 
(500 Wirter.) 


( Berlin. ey 


1934 62. (01 & 
Bee eee Ver. deutsch. Ing., Nr. 49, ‘8. 
if 142. 4 


GRAF vate — Dauerfestigkeit von . 
dungen. (3200 Worter und Abb.) ; 


1934 


Zeitsch. des Ver. dentcene ee. a ae 49, 8. 
=. 1435, 


DROLL (A.). — Vierachsiger Grossraum-Kippwa y 
(600 Wéorter und Abb.) Tag 


Zeitung des Vereins Mitteleuropaischer ; ed 
Ee walespiwaleae (Berli in.) 


1934 , 385. (09.1 ( 
Zeitung des Vereins mitteleurop. 
Nr. 48, 29. November, 8. 857. 
MEYER (H. K.). — Reiseeindriicke von den E: >n- 
bahnen Siidafrikas, (4 eg Worter.) ; 


1934 


Zeitung des Vereins mitteleurop. Hisenbahnv« 
Nr. 48, 29. November, S. 865. . 


NIEDERSTADT, — Bahnarztefragen yon cee und 


heute. (2.800 Wéorter. ee pane 2 
ee, . : re. s ; : 
1934 aS 656 


ele 


Zeitung des Vereins mitteleurop. Misenbal very 
Nr. 49, 6. Dezember, S. 877. 


REMY, — Die Sehieseababn an ash Senile ov 


| neuen Verkehrszeitalters, (10 600 Wirter und Bee 


Zeitung des Vereins mitteleurop. _Bisenba hn 
Nr. BO ds: Dezember, ‘8. 901. ; 
WITTE. — Ein neuer Schnelltriebwag an 
rate Pacific- “Misenbabnpesclisaatt (28 800 
) 


ae, Sh Ga1 39. (.73) 
fa ae P: 45. 


621 .39 (.73) 


melters. Electrie welding equipment as 
maintenance of way work, (4800 words 


621 32 (.73) & 656 .215 (.73) 
Ry. Engineering Asson, September, p. 71. 
f Committee XIII. — Illumination. 


of schedule of incandescent lamps. 
of floodlighting in railroad ‘yards. 


1934 
ull. ae Ry. Engineering Asson, September, p. 87. 


625 .14 (01 (.52) 


( De The coledladioni of track stress on 
a japanese Gorernmens 4 Railways. (4000 words and 
.) 


621 115 


2 ace yoteabe ‘No. ‘XIV. (4 700 oe 1 table 


621 9 (088 (42) 


Le on, (23 000 words and fig.) 


ae Engineer, No. 4115, November 23, p. 522. 3 
An electrical process for welding aluminium. (400 


ring Asson, September, p. 53. 


of electric heat for various purposes. 


‘i and Engineéring Exhibition at 


‘OV mber 23, 'p. 522. 
By tank engines, 


| words and fig.) 


Engineer, No. 4116, November 30, p. 530. 
Progress in oil engine traction. (3 800 words and fig.) 


1934 621 .9 
Engineer, No. 4116, November 30, p. 544. 
HOLLOWAY (J.). — Machine tools from the works 


manager’s point of view. (1700 words.) (To be con- 
tinued.) j 
1934 


621 133.1 
Engineer, No. 4116, November 30, p. 548. a 
The work of the Fuel Research Board. (1 800 words.) 


1934 627 (.42) & 656 .213 (.42) 
Engineer, No. 4117, December 7, p. 558; No. 4118, De- 

cember 14, p. 584. 

The new fish dock, Grimsby. (7 300 words and fig.) 


1934 62. (01 & 669 
Engineer, No. 4117, December 7, p. 560. 
Wear testing machine. (1000 rants and fig.) 


1934 625 111 & 625 .162 
Engineer, No. 4117, December 7, p. 569. 
Rail level crossings. (1 400 words.) 


1934 621 .9 
Engineer, No. 4117, December 7, p. 573; No. 4118, De- 

cember 14, p. 586; No. 4119, ‘eee 21, p. 613) 

HOLLOWAY (J.). — Machine tools from the works 
manager’s point of view. (7700 words.) (To be con- 
tinued.) 

1934 621 138 (.51) & 621 .9 (.51) 
Engineer, No. 4117, December 7, p. 576. 

Locomotive jack for China. (300 words and fig.) 


1934 621 .43 (.42) 
Engineer, No. 4117, December 7, p. 576. 

Shunting locomotive for L. M. 8. Railway. (300 
words and fig.) 


1934 656 .222.1 (.42) 
Engineer, No. 4118, December 14, p. 591. 

High-speed railway runs. (2000 words and 1 dia- 
gram.) 


(150 2 a 


621 .392 


1934 621 .43 


1 ae 


621 


hence ‘No. 4119, ‘December 21, p. 622. 
Air swirl in oil engines, (2.000 words.) 


1934 625 .154 (42) I 


Engineer, No. 4119, December 21, p. 626, 


Vacuum power joceaibtive turning gear. (700 words | 


and fig.) 


1934 ; — 621 .43 
Engineer, No. 4119, December 21, p. 627. 

ALCOCK (J. F.), — Air swirl in oil engines, (3 300 
words and fig.) 


Engineering. (London.) 
1934 621 9 (064 (.42) 
Engineering, No. 3593, November 23, p. 549. 


The Machine Tool and Engineering Exhibition, Olym- 
pia, London. — III. (11000 words and fig.) 


1934 621 .332 & 721 3 
Engineering, No. 3593, November 23, p. 561. 

Sheet-steel telegraph and transmission poles. (900 
words and fig.) 


1934 621 .392 
Engineering, No. 3593, November 23, p. 571. 

The welding of aluminium by the electric are (300 
words.) 


1934 669 1 


Engineering, No. 3593, November 23, p. 573. 


HATFIELD (W. H.). — Steel castings. (1800 words — 


and fig.) 

1934 669 .1 
Engineering, No. 3593, November 23, p. 578. 
' SYKES (C.). — The physical properties of iron- 


aluminium alloys. (4000 words, 7 tables and fig.) - 


1934 621 .133.1 
Engineering, No. 3594, November 30, p. 595, 
Fuel research. (2 400 words.) 


1934 621 .43 
Engineering, No. 3594, November 30, p. 599. 
DAVIES (S. J.). — The characteristics and per- 


formance of oil engines of Lanova design. (2 200 words, 
1 table and fig.) (To be continued.) 


1934 — 621 .31 (.45) & 621 .43 (.45) 
Engineering, No, 3595, December 7, p. 614. 

Diesel-electric power station at Rome. (1 600 words 
and fig.) 


«| 1 


| Engineering, No. 3596, Deconers 


and fig.) 


| Engineering, 


Engineering, No. 3597, December 21, p. 694. 


funds. (250 words.) 


, “sin slectric F 


84 


is Petrol. een ipl ee cha 
fig). ; a AA ma, F 


1934 spare mA 


ELBOURNE (E. ae 
management. Va. 


1934 
Engineering, No. 3596, December 14, p 648, 
High-speed portable air CompreHsor: 1 qs 10 


1934 : Aree 
No. 3596, December 14, P. 656. a? ee 
DHSCH (C. H.)..— The crystallisation of allo 
Lecture delivered on December 7, at the Boe Zi 
tion, London. (1500 words.) ' 


. 1934 
Rogiennee: No. 3596, December 14, p. 660. } 
DAVIES (8S. J.). — The characteristics and per 


formance of oil engines of Lanova design. (3 500; wo | 
and fig.) = 


1934 621 31 (487 
Engineering, No. 3597, December 21, p. 669. 


The Trebovice power station, Silesia, Crochet ia 
(2.300 words and fig.) F +2 


1934 621 .335 (.42) & 621 As Je 42 
Engineering, No. 3597, December 21, p. 672. wy cae 


Armstrong Whitworth Diesel-electric rail units 
(2400 words and fig.) ; oa 


1934 621. 13, 625 .2& 656 
Engineering, No. 3597, December 21, p. 681. 
Streamlined trains. (2200 words.) — be 


1934 


ALOOCK (J. F.). — Air swirl in ah engines. — 
read before the Institution of Mechanical Engin 
December 14, 1934 (Abridged.). (2 800 wort S and fig, 


Engineering News-Record. (New Yor 


1934 621 .132.8 (.73) & 621 4 
Engineering News-Record, No. 18, November a 


Seven more high-speed Beis to be built with 


of ae Roads. 


1, 621 392 & 669 it 
: , November 8, p. 621. 
: Aes type polariscope. 


J 


&, 


- 


f 62. (01 & 621 
‘ews- Reeoed No. 21, November 22, p. 647. 


). — Photo-elasticity repens em- 
ures. (900 gerd: and fig.) 


691 & 695 
‘News-Record; No. 2; N ovember 22, p. 648. 


(R. F.). — Boulder Dam cement and con- 
# paar words and fig.) 


691 & 693 


1934 


625 .111 (.73) 
‘Engineering News- Becord: No. 21, November 22, p. 661. 


_ TORKELSON (At Wed Road tailway ede eek 
ration program in Wisconsin, (2100 words and fig.) 


ee a : 2 DESHPANDE (D 
of pi ‘s for a bridge or sluice dam: 
with the aid of model tenants: 
tables and fig.) 


8 1934 627 (e715) 
Institut. of Civil Bngincers, @alected Engineering Pa- 
2 . pers. jo. 1 
TORRANCE, as A.). — New harbour works, Three 
‘ee Q., Canada, (7 000. words and fig.) ‘ 


L.). — The design 
an investigation 


ee, 


vis Ne oe & 625 13 (.73) | 


624 1 


(6 000 words, 8) 


aan Z _ church, New Zealand. 


forced-concrete design. 


? 


624 .63 (. 931) 


neue atte, ‘Selected Engineering Pa- 


"MORRISON (Ww. G.). = The Carlton bridge, Christ- 


(4500 words, 2 tables and fig.) 


- 1934 © 38 (.941), 625 .1 (.941) & 627 (.941) 

Institut. of Civil Engineers, Selected Engineering Pa- 
per, No. 158. 

STILEMAN (Ff. W. H.) & YOUNG (J. S.). — Trans- 
port problems in Western Australia, with special refe- 
rence to railway construction and harbour development. 
(16 000 words, tables and fig.) ; 


1934 62. (01 (.42) & 624 .0 (.42) 


‘Institut. of Civil Engineers, Selected Engineering Pa- . 


per, No. 161. 
GOUGH (H. J.). 
moved from the British Museum, 


— Tests on cast-iron girders re- 
(7000 words and 


fig.) 
1934 621 .392 (.42) & 624 .62 (.42) 
Institut. of Civil Engineers, Selected Engineering Pa- 
per, No. 162. 
HAMMOND (B. C.). — The strengthening of a 


cast-iron bridge by welded steel bars encased in con- 


erete; the Holt Fleet bridge, near Worcester. (5000 
words and fig.) 
1934 691 & 693 


Institut. of Civil Engineers, Selected Engineering Pa- 
per, No. 164. 
LEA (F. C.). — Fundamental assumptions in rein- 


(4 800 words and fig.) 


1934 624 .2 

Institut. of Civil Engineers, Selected Engineering Pa- 
per, No. 165. 

TURNER (L.) & DAVIES (V. C.). — Plain and 
reinforced concrete in torsion, with particular reference 
to reinforced-concrete beams. (11000 words, tables and 
fig.) 

1934 624 .3 (.66) 
Institut. of Civil Engineers, Selected Engineering Pa- 
per, No. 166. 

THOMAS (W. E.). 
over the river Benne at Makurdi, Nigeria. 
and fig.) 

1934 62. (01 & 669 .1 
Institut. of Civil Engineers, Selected Engineering Pa- 

per, No. 168. 

SHAW (G. McIntosh), 
the thickness of steel plates and castings. 
and fig.) 


— The construction of a bridge 
(9200 words 


— Methods of determining 
(2700 words 


1934 627 (.96) 
Institut. of Civil Engineers, Selected Engineering Pa- 
per, No. 171. 


RAGG (A. A.), — The port of Suva, Fiji; its history 
and development. a 000 words and fig.) 


suitability of i ane coatings for underground 
pipes. (7000 words and fig.) ; 


“THOMAS. “(G. 0. - 


~ 1934 385. (oat (.945) 
Journal, Institut. of Engineers, Australia, Octob., p. 365. 

Railway development in Victoria. (3500 weal and | 
fig.) 


Journal, Institute of Transport. (London.) 


Journal, Institute of Transport, December, p. 56. 


CARPMAEL (R.). — Speeds of travel of the future. | 


(11000 words.) 


Journal, Institute of Transport, December, p. 69. 


LAMB (D. R.). — Practical and economic considera- 
tions in the study of transport. (9200 words.) 


Mechanical Engineering. (New York.) 


1934 auri-tigs 


Mechanical Engineering, December, p. 709. 


Industrial management, 1934. — A report of pro- | 


gress in management prepared by the A. S. M, E., 
Management Division. (6900 words and fig.) 


1934 
Mechanical Engineering, December, p, 715. 
GREENE (A. M.). — Early U. 8. steam tables. 
{2 600 words.) ; 
1934 Bear aes 


Mechanical Engineering, 
SHEWHART (W. A.). 
control. (7500 words.) 


1934 385 .59 & 65 
Mechanical Engineering, December, p. 731. 


PALMER (V. M.). — The operation of a suggestion 
system. (5400 words.) 


1934 627 .82 (.73) 
Mechanical Engineering, December, p. 741. 


KINZIE (P, A.). — Hydraulic valves and gates for 
Boulder Dam. (5 400 words and fig.) 


December, p. 725. 
— Some aspects of quality 


Modern Transport. (London.) 


1934 656 .222.1 (.42) 
Modern Transport, No. 821, December 8, p. 3. 


ape potentialities of steam locomotives. 100 m.p.h. 
on L. N. E. R. test. (600 words, iaplem and fig.) : 


| Modern Transport 


1934 625 1 & 656 .222.1 | 


| Modern Transport, No. 822, December: Lig 3. 
1934 ; 38 | 


| towards economy and efficiency. 


| Modern Transport, No. 822, December 15, 4 


536 (.73) | gtd 
_ Proceedings, American Society of Civil Enginesrs, 


& PARKIN ne Aeawe 


Prd ei wine bss ie 
built. (750° words: and fig 


1934 ; bn tard, he 
, No. 821, December 

- Can railway organisation be impr 
methods in district administration. (2 2 


1934 


LEMON (E. J. H.). <=, Future of railwa. 


(2 300. word: ) 


1934 


New bridge over the Hooghly at_ 
tilever structure to replace Howrah fle 
(1 000 words and fig.) ; , 


1934 — 621 “Lae. 42) 
Modern Transport, No. 822, December 15, pts 

New express passenger locomotive for L. N. 
« Earl Marshall » 
« Cock o’ the North >. 


incorporates many feat ures, 
(1 100 words and fig.) 7, ; 


(New York.) iat 
1934 624 2 
Proceed., Amer, Soc. of Civil Eugineers, November, 
p. 1251. 


PARCEL (J. I.) & MURER (E. B.). — Effect of, 
secondary stresses upon gig ‘strength . poh. 000 
words and fig.) 


1934 662. (01 & 624 2 
Proceed., Amer, Soc. of Civil pg ‘November, 
p. 1354, : 7 


LYSE (L.) & GODFREY (H. ied — ‘Investigation « : 
web buckling in steel beams. (2 200 words and fig.) — 


1934 ren oy 721 
Proceed., Amer, Soc. of Civil Engineers, Noy 
p. 1360 
FRANZIUS (0). - — Analysis of sheet-pile 
(1200 words.) : 


i 


1934 Qi. a ae 
Proceed., ee Soc. of Civil Engineers, N: 
p. 1 368 ‘ . ex im oe 


VOGT (F.), MOISSEIFF (1. S.) 


== 


aa anteh 
cone era 


( 10 000 words and fig.) 


of Ry. Signal, Engineers, Part I, 


(11.000 words and fig.) 


sie 016 : 656 .25 
ve ot Ry: Signal, Engineers, Part I, 


Institut. of Ry. Signal, Engineers, Part I, 
of annual reports, meetings, dinners. 
igs, statement of accounts, papers, obi- 


7 Railway ‘Age. (New York.) 
oe 625 .111 (.73) 
No. 21, November 24, p. 633. 5 


construction solves water problem in 
words and fig.) J 


} 625 .24 (0 (.73) 
by 2ks ‘November 24, P. 639, 


BR). 


bude 656 204 | 
- Signal, Engineers, Parte 1 | 


656 .25 (0 (.42) 


656 .25 (06 (.42) 


"a8 800 


23 on centralized traffic | 


656 255 


ie? WAGENRIEDER (B.). — The 
d its relation to signalling, (Paper | 


\ Pes 


Hype nae 656 1 
Ss November 24, i Cy 


Railway Engineer. (London. ) 


“1934 
Railway Engineer,, December, p. 371. 
High speeds. (1000 words.) 


1934 
Railway Engineer, December, p. 372. 
Radiology in engineering. (900 words.) 


1934 5 tgit 624 .32 (.489) 
Railway Engineer, December, p. 375. 

Bridging the Little Belt (Denmark). (1600 words 
and fig.) y 

1934 625 .143.4 (.43) 


Railway Engineer, December, 
A flexible welded rail joint. 


p- 380. 
(1000 words and fig.) 


1934 621 132.8 (.73) 
Railway Engineer, December, p. 381. 
POULTNEY (E. C.). — Recent American locomotive 


practice. — Part IIT: Articulated locomotives. (2 400 
words and fig.) 
1934 621 .135.4 


Railway Engineer, December, p. 384. 
PORTER (the late S. R. M.). — The mechanics of a 


locomotive on curved track. — V. — Part II continued: 
Nature of slip between tyre and rail, (2200 words 
and fig.) 

1934 621 .131.3 
Railway Engineer, December, p. 387. 

Practical locomotive tests (1). — Loads. 


words and fig.) 


1934 621 392 & 625 143.3 
Railway Engineer, December, p. 388. ; 


Recent developments in the welding of rails. (3000 
words and fig.) 


1934 621 .133.8 (.68) 
Railway Engineer, December, p. 392. 


Boiler standardisation in South Africa, 
and fig.) 


1934 
Railway Engineer, December, p. 396. 
Measurement of lateral thrust on rails. 
and fig.) 


(1200 words 


625 14 (01 


(1 500 words 


656 .222.1 


62. (01 & 621 .39 © 


(1000 — 


J 


oy Che lee 


(pula of passenger | “carrying stoc 
; as (2 200 syorde and fig.) 


and fig.) 


1934 - s 625 4 (.43) & 656 .211.5 (43) 
Railway Gazette, No. 22, November 30, p. 896. 


fig.) 


1934 385. (09.1 (.71) 


Railway Gazette, No. 22, November 30, p. 897. 


Montreal and its railways. (1800 words and fig.) 


1934 625 .212 (.43) 
Railway Gazette, No. 22, November 30, p. 901. 
Light wheel sets. (300 words and fig.) " 


1934 621 .132.6 (.54) 
Railway Gazette, No, 22, November 30, p. 902. 


New metre-gauge tank locomotives for India. (400 
words and fig.) 


1934 621 .132.7 (.42) & 621 .43 (.42) 


Diesel Ry. Traction, p. 914, Supplt. to the Ry. Gazette, 


November 30. 


Another six-coupled shunter for the L. M. 8: Ry. 
(950 words and fig.) 


1934 621 .43 (.44) 
Diesel Ry. Traction, p. 916, Supplt. to the Ry. Gazette, 
November 30. 


Small Diesel-electric railcar in France. (200 words 
and fig.) ae 
1934 621 .43 (.42) 
Diesel Ry. Traction, p. 918, Supplt. to the Ry. Gazette, 
November 30. 
L. M. 8S. Ry. 250 b.h.p. Diesel electric ‘shunting loco- 
motive. (1400 words and fig.) ~ 


1934 621 .43 (.41) 
Diesel Ry. Traction, p. 920, Supplt. to the Ry. Pagers, 
November 30. 


New broad-gauge Diesel railcar in Ireland. 
words and fig.) 


1934 621 .43 (.68) & 625 .616 (.68) 
Diesel Ry. Traction, p. 922, Supplt. to the Ry. Gazette, 
November 30, 
British Diesel locomotive for South Africa. (300 
words and fig.) 


1934 621 835 & 621 .43 


Diesel Ry. Traction, p. 923, Supplt. to the Ry. Crauehte, 


November 30. 


The three-power shunting locomotive. (900 words and 
1 table.) 


1934 ‘i Pubs tins “esemaaa, (.68) | p 
‘Railway Gazette, No. 21, November 23, p. 854. 
South African Railway permanent way. (800 words 


Escalators on the Berlin Stadtbahn, (600 words and j 


a 200 | 


for “heavily aded 
weight. (500 eat 


1934 


Diesel Ry. Traction, re 928, Supple. to t 
November 30. 


Seventh L. M. S§. “iy. Diesel sht nte t 
and fig.) : ae 


1934 


rg 
ee re Mr. G. va 0. BULKEL 
ger, Nigerian Government Raat 


1934 nok 621 
Railway Gazette, Special issue, “November 28, ?p. 
Diesel traction in Argentina. (800 words.) att 


1934 = S8na Ole 
Railway Gazette, aes issue, November 28, 
nore (PP 1L))s == The aims and achi { 


1934 “thw, 4 ni Bee bale 
Railway Gazette, Sueeiat” issue, November 28, 


The Argentine railway situation. (Exchange 1 str ‘ic 
tions and road competition.) (1 600 see i 


1934 “ OS “vg 385 ub 
Railway Gazette, Special issue, November 28, p. 13._ 
Buenos Ayres and Pacific Railway. (800 word 3 


1934 aot Freie UiSOS eee 1 
Railway Gavetie. ccd issue, November 28, p. 1 


Buenos Ayres, Western Railway. (Railcar s 
and maintenance organisation.) (1400 words.) 


1934 — 385. a es 


gons. 8.) (1 000 Pevords ie 


1934, - : 
Railway Gazette, ‘Special i issue, NGremieee 
Cordoba Cote Boalya r i 


words, ) 


ete 


381 ay (.54) 
vember 28, p. 53. 
Pansat pro- 


an outlet for flood 


385 1 (ss) & 656 1 (.54) 
| issue, November 28, p.. 54, 


Special i issue; November 28, p. 55. 


(State) Railway, India. (An analysis 
taken to combat the effects of the 
on one of the Indian State systems.) (1300 


ante a 1 (54) 


ie) 385 (.51) 
ray Gazette, Special issue, November 28) pela 
Recent Ban AY development in China. (800 words.) 


7 

et 621 138.5 (.91) 

= way Gazette, Special issue, November 28, p. 57. 
‘Accelerating locomotive repairs, F. M. S. Rys. (400 

A Ce si 


4. 385 .1 (.58) 
lway Gazette, epesitd issue, November 28, p. 58. 
South African Railways and Harbours. A summary 

of. the findings of the Granet Commission regarding 

th African Railways finance and organisation. 


ue tree 


C : 385 .1 (.66) 
ilway Gazette, Special issue, November 28, p. 59. 


ean Government | Railway. Reduced fares result- 
in an increase of over two million passengers are 


se al for the past financial is (1900 words.) 


sets and attempts | 


; seremt 385 1 (.54) 


ng the points brought out in the General Manager’s 


Special issue, November 28, me 62, 
overnment Bane ay. - 600 words.) 


| 385 .1 (.62) 
Ehilety Gazette, Special issue, November 28, p. 63. 


Egyptian State Railways, Telegraphs and, Telephones. 
— Encouragement of traffic; measures of economy; 
new workshops; railcars. (800 words.) 


1934 385 at (.62) 
Railway Gazette, Special issue, November 28, P. 64, 
The Sudan Railways. (2 100 words.) 


1934 385 .1 (.931) 
Railway Gazette, Special issue, November 28, p. 66. 
New Zealand Government Railways. — Improvements 


in the comfort of passenger rolling stock and the 


speed of goods services. (1 ae words.) 


1934 385 .1 (.941) & 656 1 (941) 
Railway Gazette, Special issue, November 28, p. 67. 


Western Australian Government Railways. — A sum- 
mary of the railway position with IEE to road 
transport. (1 000 words. aus 


1934 385 (.943) & 656 .1 (.943) 
Railway Gazette, Special issue, November 28, p. 68. 


Rail motor operation in Queensland. — Provision of 
rail motor services. (1 400 words.) 
1934 385 .1 (.945) 


Railway Gazette, Special issue, November 28, p. 69. 
Victorian Government Railways. A survey of recent 
legislation and technical developments. (2100 words.) 


1934 385 .1 (.71) 
Railway Gazette, Special issue, November 28, p. 71. 
Canadian National Railways. (1100 words.) 


1934 385 (.56) 
Railway Gazette, Special issue, November 28, p. 72. 
Palestine Railways. (1000 words.) 


1934 621 .43 (.73) & 656 (.73) 
Railway Gazette, No. 23, December 7, p. 939. 


ARTHURTON (A. W.). — Impressions of overseas 
transport. III, — American experiments in high-speed 
railway transport have aroused intense public interest 
in the streamlined units here described. (1000 words.) 


1934 625 .215 (.42) 
Railway Gazette, No. 23, December 7, p. 940. 
Sheffield double-frame welded bogie. (900 words.) - 


1934 625 .232 (.68) 
Railway Gazette, No. 23, December 7, p. 941. 

New passenger rolling stock for South Africa. 
words and fig.) 


(500 


at 


Railway Gazette, No. 24, December 14, p. 973. 


ARTHURTON (A. W.). — Impressions of overseas 
transport. — IV. Modernity and the out-of-dateness | 


A record L. N. E. R. run. Ay 800 Bete, 
1934 


656 (.73) 


respectively help and hinder the gigantic traffic pro- 
blem of New York. The Grand Central terminal de- 
scribed. (750 words.) 


1934 656 .253 (.42) 
Railway Gazette, No. 24, December 14, p. 975. 


Mechanical colour-lights for the N. E. Area, L, N. 
E. R. (1000 words and fig.) 


1934 625 .232 (.68) 
Railway Gazette, No. 24, December 14, p. 977. 

Commissioner’s inspection car, South Australian Rys. 
(900 words and fig.) 


1934 2 656 .213 (.42) 
Railway Gazette, No. 24, December 14, p. 985. 

The new maritime station at Cherbourg. (600 words 
and fig.) 


1934 625 .213 
Railway Gazette, No. 24, December 14, p. 986. 


The evolution of railway vehicle suspension. (1700 
words. ) 

1934 656 .222.1 
Railway Gazette, No. 24, December 14, p. 987. 

The cost of speed, (1 300 words.) 

1934 621 33 (.0 ) 


Electric Ry. Traction, p. 996, Supplt. to the Ry. Ga- 


zette, December 14. 
Railway electrification in 1934. (1700 words and fig.) 


1934 621 .331 (.42) 
Electric Ry. Traction, p. 1000, Supplt. to the Ry. Ga- 
zelte, December 14. 


Control equipment for electric systems, (700 words — 
and fig.) 
1934 621 .33 


Electrie Ry. iran p- 1001, Supplt. to the Ry. Ga- 
zette, December 14. 
Electricity Supply Bill and the Railways. 
words.) 


(2 000 


1934 621 .33 (.42) & 625 .4 (.42) 

Electric Ry. Traction, p. 1003, Supplt. to the Ry. Ga- 
zette, December 14. 

Glasgow subway electrification. 


(1900 words and 
fig.) ity : 


ioe] 
656 222.1 (42) 
Raley Gazette, No. 23, December 7, p. 951. 


’ Railway Magazine, ‘December, p. 439. 


1934 


1934 
Railway 1, eae DeLee p 399. 
ALLEN (C. J.). — British locomo ve 
performance. (4 400 words and Beat B 


1934 ‘ 625 .232. (42) & 6 
Railway Magazine, December, p. 425, 


LEE (Ch. E.). — Familiar features 
I. — The travelling Post Office. (1 900 


1934 : 


SMITH (D. M.). — The development of railwa’ : 
services. (1000 words and fig.) F ¥ 


oe 


Railway Signaling. (London.) — 


1934 656 254 (.73) & 656 255 ( ( 
Railway Signaling, November, p. 539. 

Junction controlled remotely on the Lehigh Valle 
— New power switches and signals controlled by | 
type of equipment replaces mechanical interloel 
(1600 words and fig.) , ; 


1934 656 .254 (42 + a) 
Railway Signaling, November, p. 541. 

Centralized traffic control in oP (2.000. words 
and fig.) -:yfeae 


1934 656 .258 (73) 
Railway Signaling, November, p. 544. 


Interlocking bas68 miles long on the par et: and 
Ohio, (2000 words and fig.) 


1934 625 .151 (73) & 656 254 " f 
Railway Signaling, November, p. 547. , 
Spring switch on the Great Northern. ‘(3 1 100 words 


and fig.) * pend ft 
, 


1934 656 254 

Railway Signaling, November, p- 549. ace 
Remote control on the Missouri- Kansas-" -Texas. (30 

words and fig.) > 
1934 

Railway Signaling, NovendBen Pp. 553. 


Remote control on the Northern Pacific. af 300. 
and fig.) 


Ferrocarriles. y ieareiast noviembre, p. 408. 


La situacion: critica de los ferrocarriles de los Estados 
Unidos. | (2.400 palabras.) — 


or | 
iS gia ty 


Ingenieria y Construccién. (Madrid.) 
he beanie as S ale 656 .254 
| Ingenieria y Construccién, noviembre, p. 685. 


ROSELLO GONZALEZ (M.). — Sistema electrome- 
canico para impedir los accidentes en los pasos a nivel, 
(2400 palabras & fig.) 


1934 656 (.460) 
Ingenieria y Construccién, noviembre, p. 691. 

Informe de las Compafiias sobre el proyecto de ley 
de ordenaci6n ferroviaria. (7 200 palabras.) 


621 131.2 


s team locomotive design : 
e Vacuum automatic brake. 


1934 : 621 .33 (.489) 
Ingenieria y Construccién, diciembre, p. 733. a 
RAMOS Y CHAPULI (J. L.). — Electrificacién de 
los ferrocarriles daneses. (1700 palabras & fig.) 


toed 621 .134 & 669 1 
, December 15, p. 389. 
C. E.). — Special steels for locomotive 
mnecting rods. (1200 words and fig.) 


Revista de Obras Publicas. (Madrid.) 


1934 _ 3885 
Revista de Obras Publicas, Ne 23, 1° de diciembre, 
p. 443 


REBOLLO (G.). — Una solucién del problema ferro- 
viario, (2700 palabras.) 


In Spanish. 


ast ee — 1934 691 
dela Asociacién de Antiguos Alumnos Revista de Obras Publicas, N° 23, 1° de diciembre, 
Os Ban arayy? 8 p. 446. 


del 1. C. A. I. (Madrid.) 


VELO (B.). — Hormigén armado. (1000 palabras & 
669 1 | fig.) f 
la Asociacion de eee Alumnos del I. C. 

octubre, p. 526. 


RTA) (P. J.). — Ensayos sobre la fragilidad de 
€TOS dulces al carbono. (4300 palabras, 8 tablas 


in Italian. 


L’Ingegnere. (Roma.) 


1934 385 .1 & 625 .1 
L’Ingegnere, N° 23, 1. dicembre, p. 1095. 

BRANCOLI-BUSDRAGHI (R.). — Le Metropolitane 
in tempo di crisi : Considerazioni sul bilancio di aleune 
linee Metropolitane. (5700 parole, 4 tavole & fig.) 


M,) & CASTILLO. (ML). —_ Te crisis 
ra cz sic remedios. (2500 palabras & 
Ake tinuar4.) 


ee or 


656 .254 1934 625 .1 (.45) 
L’Ingegnere, N° 23, 1. dicembre, p. 1105. 

_ NAPOLI (A. di). — Gli impianti idrici della diret- 
tissima Firenze-Bologna, oe 500 parole & fig.) 


385 1 (.73) 


—_ 


ja OG eae 


In Dutch. 


De Ingenieur. (Den Haag.) 


1934 P 62. (01 
De Ingenieur, N° 50, 14 December, p. W. 162. 
SCHOENMAKER (P.). — De kerfslagproef. (5 400 


‘woorden & 5 tabellen.) 


Spoor- en Tramwegen. (Utrecht.) 
1934 621 135.3 
Spoor en Tramwegen, N° 25, 4 December, p. 643; N° 26, 
18 December, p. 670. 
LABRIJN (P.). — De veerophanging van locomotie- 
ven, (3200 woorden & fig.) 


1934 656 
Spoor en Tramwegen, N° 26, 18 December, p. 666. 

PLOMP (A.). — Eenige opmerkingen over coérdi- 
natie van het verkeer. (1 200 woorden & fig.) 


1934 625 .163: (.492) 
Spoor en Tramwegen, N° 26, 18 December, p. 667. 


LEOPOLD (G.). — De stationsversieringen der Ne- 
derlandsche Spoorwegen in 1934. (1600 woorden & fig.) 


In Polish. 
(= 941.885) 


Inzynier Kolejowy. (Warszawa.) 


1934 625 .113 = 91 .885 
Inzynier Kolejowy, No. 12, p. 263. 
BESSAGA (M.). — Re-adjustment of curves. (4200 


words and 10 tables.) 


1934 621 .33 (.4388) = 91 .885 
Inzynier Kolejowy, No. 12, p. 275. 

PAWLOWSKI (A.). — Railway electrification in 
Poland. (3600 words.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poingon, Bruxelles. 
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I. — BOOKS. 


In French. 


1934 
AUCAMUS (E.), 


Agenda Dunod 1935. — Batiment. 
Paris, Dunod. 1 volume, 464 pages et 72 figures. 
(Prix: 20 fr. frangais.) 


725. (02 


1934 656 (.64) 


BOUSSER (M.). 

Le probléme des transports au Maroc. 

Paris, Librairie du Recueil Sirey. 1 volume, 248 pages, 
7 graphiques et 2 cartes. (Prix ; 40 fr. frangais.) 


1934 629. (02 


CAZAUD (R.). 

Agenda Dunod 1935. — Métallurgie. 

Paris, Dunod. 1 volume, 426 pages et 55 figures. 
(Prix : 20 fr. francais.) 


1934 691. (02 


FORESTIER (V.). 

Agenda Dunod 1935. — Béton armé. 

Paris, Dunod, 1 volume, 360 pages. et 229 figures. 
(Prix. ;°20 fr. francais.) 


1934 621 3 (02 


FOURCAULT (L.-D.). 

Agenda Dunod 1935. — Electricité. 

Paris, Dunod, 1 volume, 408 pages et 121 figures. 
(Prix ; 20 fr. frangais.) 


1935 691 & 693 


GUERILLOT (A.). 

Méthodes modernes de protection des métaux contre 
la corrosion, 

Paris, J.-B. Baillitre et fils. 1 volume (14 x 21 em.), 
254 pages et 51 figures. (Prix : 25 fr. francais.) 


1935 
GUILLET (L.). 
La cémentation des produits métallurgiques et sa 


669 


généralisation. — Tome I: Cémentation des aciers par 
le carbone. — Tome I]: Généralisation de la cémenta- 
tion. 


Paris, Dunod. 2 volumes, respectivement de 373 et 
465 pages avec figures et planches, (Prix: Tome I, 
110 fr. francais; Tome II, 135 fr. frangais.) 


1934 
HAENNI (J.). 
Les concessions de chemins de fer en droit suisse. 
Fribourg, Imprimerie St-Paul. 1 volume, 139 pages. 


385 .12 (.494) 


1934 621. (02 
IZART (J.). 
Agenda Dunod 1935. — Construction mécanique. 


Paris, Dunod. 1 volume, 418 pages et 172 figures, 
(Prix: 20 fr. francais.) 

1935 
MORTIER (R.). 

Dictionnaire encyclopédique Quillet. 

Paris (7e), Librairie Aristide Quillet, 278, boulevard 
St-Germain. 6 volumes, environ 800 pages chacun, illus- 
trations, cartes et planches. (Prix de souscription aux 
6 volumes: 975 fr. francais.) 


62. (03 


1934 
PLACE (P.). 
Agenda Dunod 1935. —- Chemins de fer. 
Paris, Dunod. 1 volume, 432 pages et 62 figures. 
(Prix : 20 fr. frangais.) 


1934 624. (06 

Rapport final du Congrés international des Ponts et 
Charpentes de Paris. 

Zurich, A. G. Gebr. Leemann et Cie. 1 volume (17 xX 
24 em.), 715 pages. (Prix: 36 fr. suisses.) 


385. (02 


1935 656 
WOHL (P.) et ALBITRECCIA (A.). 

La route et le rail dans quarante pays. 

Paris (8¢), Chambre de Commerce internationale, 38, 
Cours Albert I*’. 1 volume (16 x 25), 502 pages et 
3 tableaux. (Prix ; 60 fr. francais.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
conjointly with the Office Bibiagraphique International, of Brussels. (See « Bibliographical Decimal Classification as applied to 
Railway Science », by L. WerisseNsrucn, in the number for November 1897, of the Bulletin of the International Railway Congress, 


p. 1509). . 


ever - Deutscher Raichshahn-Kalender 1935. 
co pein, Konkordia-Verlag. 1 ‘Band. (Preis : 3.20 RM. ) 


2 Sy eaatica? (0. K.). “i 
Druckverteilung im Baugrunde. fi 
Wien, Julius Springer. 1 Band, 185 Seiten und 68 0 
_ Abbildungen. (Preis: 15 R.M.) Bs 


1935 621 .116 | a934 
GRUN (K.). ARNOLD poral: 


Dampfkessel-Speisepumpen. ’ 
er Julius Springer. 1 Band, 136 Seiten, (Preis : diary, 1935- 


ee 


7.50 R.M.) Oxford. University Press. London. _ Hun nph q 
: : : ford. (P: . 2 sh. 6 d. net. - 
1934 625 215 or i tice: 2s ne ies 


SEIN CH DY CR.) s —— a 
Das bogenlaufige Eisenbahn-Fahrzeug. 
Ziirich, Schulthess & Co, 1 Band, 120 Seiten & Abbil- 


2 * es 


1934 
BECK (Ernest G.). 


ee ; The practical engineer mechanical 
1934 621 .116 ‘diary 1935. 

wien (W.). : Oxford. University Press. Londons 4 
Rostfeuerungen. (Price : 2 sh. 6 d. net.) 


Berlin, V.D.I. Verlag, G. m. b. H. 1 Band, 38 Seiten, ; 
1934 


13 Tafeln und 134 Abbildungen. (Preis : 8.55 R.M.) 
1935 621 .116 Concrete bridge details. 

NETZ (H.). Chicago. Portland Cement Association, 
Dampfkessel. Grand ‘Avenue, 48 pages. 


bi Gah aye * gel onl ™ ‘ i 


Leipzig und Berlin, B. G. Teubner. 1 Band, 108 Sei- 


4 ten. (Preis: 4.80 R.M.) 1934 ; et ri * - 

a 1934 621 116. (02 | DAGGETT (Stuart). oh 
i. —~ NUBER (£.); Principles of inland transportation, = = | 
ey Warmetechnische Berechnung der Feuerungs- und! New York. Published by Harper & Brothers ae 
- Dampfkesselanlagen. 


| inches), 898 pages, illustrated. Bound in Cloth. 
Wien, Briider Suschitzky, Favoritenstrasse, 57. 4.00.) 
1 Band (10 x 17 em.), 133 Seiten und 11 Abbildungen. 
(Preis: 7.88 8S.) 


9 1934 624 32 & 624 62. 
SCHAPER (G.). , 

Feste stahlerne Briicken. 

Ne Berlin, Wilhelm Ernst & Sohn, 1 Band, 540 Seiten 

und 784 Abbildungen. (Preis: 38 R.M.) 


1935 624 . 
SITTE (K. F.). 

Mehrstufige Rahmenformeln, 

Briinn, Baden bei Wien, R. M. Rohrer. 1 Band, 238 _ 
Seiten und 39 Abbildungen. (Preis : 8 R.M.) 


1934 ; . 621 116° 


SPALCKHAVER-RUSTER. ' 
Die Dampfkessel nebst ihren Zubehorteilen und Hilfs- 
: einrichtungen, 


1934 
INGLIS (C. E.). 


pridges. 
Cambridge (U. S. “Ay. University Press. 


10 1/2 inches), 203 pages, 65 ue D Rip” < 


1934 
International Association for bridge 
wh 


Zurich (Switzerland), 
Cloth. (7 X 10 inches), 715 pa 
and tables. ‘Printed in French 
(Price: 36 Swiss frane 


1934 ¥ ee 


Berlin, Julius Springer. 1 Band. (Preis: 32 R.M.) 
ope | MORRISON (, H.) & BURDICK | ( 
1934 624 2 Diesel engineering handbook 
SPATH (W.). power plant handbook). 

ag Theorie und Praxis der Schwingungspriifmaschinen. New York. Business Tearnalse . 
* Berlin, Julius Springer. 1 Band, 98 Seiten und 48 | 320 eee illust., diagrams, charts, 
a ot Abbildungen, (Preis : 12 R.M.) } ‘te 3 5.0 OP Se ie 
% > “ 
= = ¢- < 


: | Sra. ewe 


1934s 621 133.1 & 621 4 
NASH (A. W.), M. Se. M. I. Mech. E. & HOWES 
DA.) s-B..se., Ph: D: 
The principles of motor fuel preparation and appli- 
cation. ; 
London, Chapman and Hall, Ltd. (Price: 30 sh.) 


1935 
TIETJENS (0. G.), Ph. D. 


Applied hydro- and aeromechanics. 
London. MeGraw-Hill Book Co., Ine. (Price : 
net.) 


531, 625 .2 & 699 


24 sh. 


1934 621 .43 
PYE (D. R). 1935 531, 625 .2 & 699 

The internal combustion engine. Vol. Il.: The acro- | TIETJENS (0. G.), Ph. D. 
engine. Fundamentals of hydro- and aerodynamics. 

London, The Oxford University Press. (Price : 21 sh. London. McGraw-Hill Book Co., Inc. (Price: 24 sh. 
net.) net.) 

[ O16. 385. (05 | 

II. — PERIODICALS. 
1935 385 .62 


In French. 


Annales des ponts et chaussées. (Paris.) 
1934 656 (.64) 


Ann. des ponts et chauss., partie technique, novembre- 
décembre, p. 350. 
NORMANDIN (A.). — L’activité du service des tra- 
yaux publics du Maroc. (6700 mots et fig.) 


1934 691 
Ann. des ponts et chauss., partie technique, novembre- 
décembre, p. 421. 
MARY, — La perméabilité du béton. (5400 mots, 
) tableaux et fig.) “s 


1934 691 

Ann. des ponts et chauss., partie technique, novembre- 
décembre, p. 474. 

MARCOTTE (E.). — Nouvelles recherches sur le 


etrait des ciments, (6100 mots et fig.) 


Arts et Métiers. (Paris.) 


1934 669 
Arts et Métiers, décembre, p. 276. 


BOVET (L.). — Note sur les fontes résistant a la 
orrosion. (2 300 mots.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 


1934 385 .113 (.45) 
sull. des transp, intern. par ch. de fer, décembre, 
p. 593. 


Résultats de l’exploitation des chemins de fer de 
‘Etat italien pour l’exercice 1932-33. (2000 mots.) 


1935 313 .385 (.497.2) 
gull. des transp. intern. par ch. de fer, janvier, p. 42. 


sr chemins de fer de l’Etat bulgare en 1932-33. (1 800 
nots.) 


Bull. des transp. intern. par ch. de fer, janvier, p. 53. 


Convention internationale concernant le transport des 
voyageurs et des bagages par chemins de fer (C.1.V.) 
du 23 novembre 1933. (14000 mots.) 


Chronique des transports. (Paris.) 
1934 656 
Chronique des transports, n° 24, 25 décembre, p. 2. 


Les transports automobiles et la protection du 
public. (8500 mots.) 


1934 


Chronique des transports, n° 24, 25 décembre, p. 6. 


656 


Transports automobiles et prix de revient. (3600 
mots.) 
1935 385 .1 (.44) 


Chronique des transports, n° 2, 25 janvier, p. 2. 
Les chemins de fer et le budget. (2000 mots.) 


Génie civil. (Paris.) 
1934 625 .143.3 


Génie civil, no 2732, 22 décembre, p. 572. 


MERKLEN (J.) et VALLOT (E.). — Ruptures et 
avaries accidentelles des rails. Exposé et discussion des 
objections faites aux conclusions d’une étude précé- 
dente. (3000 mots et fig.) 


1934 624 .63 (.44) 
Génie civil, no 2733, 29 décembre, p. 602. 

CGAYLA (M.). — Les ponts en béton armé de Laifour 
et d’Anchamps, sur la Meuse. (2200 mots et fig.) 


1934 656 .222.1 (.3) 
Génie civil, no 2733, 29 décembre, p. 609. 


PONDEVEAUX (L.). — Les plus grandes relations 
ferroviaires dans le monde entier, en 1934. (1 600 mots.) 


1935 621 .43 
Génie civil, no 2734, 5 janvier, p. 12; n° 2735, 12 jan- 
vier, p. 33. 


GAUTIER. — La suralimentation des moteurs Diesel. 
(6300 mots et fig.) 


e od no 2736, 19 janvier, p. 63. 
; : ‘iv ve cae « Mik 0 
London & North Bastern Railway. G00, ail 


La Epncete ee du ter par oe oa Krupp. 
“s mc) 400 mots et fig.) 


1935 


- Génie civil, no 2738, 2 février, p. 114. 
fea MARTAGH, 2 — Le transports en commun et leur 
FE.  €6yolution actuelle. (2300 mots.) 
= 
bt Les Chemins de fer et les Tramways. (Paris.) 
1935 625 .4 
a Les Cheming de fer et les Tramways, janvier, p. 2. 
om, SPIESS (E.). — Métropolitains. (10000 mots et fig.) — 
mae 1935 | : 621 .43 
ey Les Chemins de fer et les Tramways, janvier, p. 9. 
oe, Locomotives Diesel & transmission directe. (2500 | 
ee. mots et fig.) 4 
ce 1935 ~ 621 .43 
Les Chemins de fer et ics Tramways, janvier, p. 10. 
ad Transmissions électriques pour moteurs Diesel. (5 000 
By, mots et fig.) 
a 1935 625 173 
- Les Chemins de fer et les Tramways, janvier, p. 15. 
* VIE (G.). — Les engins mécaniques et les procédés 


modernes de pose et d’entretien des voies ferrées, 
(7200 mots et fig) 


L’Ossature métallique. (Bruxelles.) 


pom 1935 691 & 693 
oa L’Ossature métallique, janvier, p. 24. 

Weg PAHLAVOUNI (E.). — L’étude de la corrosion entre- 
cs prise en Angleterre par l'Institut du fer et-de V’acier, 


(6400 mots et fig.) 


Revue générale des chemins de fer. (Paris.) 
1935 


- Revue générale des chemins de fer, janvier, p. 3. 


— “ 
ee des chemins de fer. (3000 mots et fig.) 


1935 621 33 ] 
Génie civil, no 2737, 26 janvier, p. 87. | 
- PARODI (H.). — L’électricité appliquée 4 la trac-— 
tion. (3000 mots.) 


388 | 


656 .253 | 


RECHER. — Les feux colorés dans la signalisation— 
| bis Hegyeshalom 


(Ge 494) 4) é Y < 
ae 


Die Lokomotive. “(ie 
1934 4 = Pe 
Die Lokomotive, Dezember, Se2LT 


Schnelltriebwagen mit diese’ 
& Abb.) 


(3000 Worter & 


4 = 62. 1331. 
Die Lokomotive, December 8. 229. 
Energiewirtschaft der Hisenbahnen, (2 900 


1935 +s 
Die Lokomotive, Jiinner, S. 1. 
TATARA (F.). — 1-Hl-Gebirgster 


Polnischen Staatsbahnen fiir ge 
ziige. (2.400 Worter & ADE: 


1934 = er 
Elektrische ee Délonibe reas 
SCHREINER (H.). — E 
Norwegen. (500. me 


1934 Tae 
Elektrische Bahnen, Dezembe 
von VEREBELIJ 
trischen Betriebes 1 


ag 


s race ig ~ 
ee os —— ae ,—— 


oo Bee 


Glasers Annalen. (Berlin.) 2 


1934 385 .1 (.43) & 656 .237 (.43) 
lasers Annalen, Heft 11, 1. Dezember, S. 85. 
GOEDECKE (D.). — Die Wirtschaftsfiihrung der 
eichsbahn. (2 800 Worter & Abb.) 


1934 621 133.2 & 621 .133.3 
lasers Annalen, Heft 11, 1. Dezember, S. 89. 
CRAMER. — Einschweissen von Stehbolzen in die 


ipfernen Feuerbuchswinde des Lokomotiv-Kessels. 
_500 Worter & Abb.) 


1934 621 .131.2 & 621 135.4 
lasers Annalen, Heft 11, 1. Dezember, S. 90. 

OTTERSBACH. Die Weiterentwicklung des 
ytisch-mechanischen Vermessens der Lokomotiven, ins- 
ssondere das WVermessen der Drehgestelle und das 


earbeiten der zugehérigen Achslagerfiihrungen, (4500 
‘Orter & Abb.) 


1934 
lasers Annalen, Heft 11, 1. Dezember, S. 97. 
KREISSIG (E.). — Das Reibungsgleichgewicht starr 
slagerter Radsadtse beim Lauf in der Geraden. (1400 
Jorter & Abb.) 


625 212 


1934 625 .245 
lasers Annalen, Heft 11, 1. Dezember, S. 100, 
DROLL (A.). — Vierachsiger normalspuriger Gross- 
1umkippwagen, (1500 Wérter & Abb.) 

1934 - 621 131.1 


lasers Annalen, Heft 12, 15. Dezember, S. 105. 


LUBIMOFF (W.). — Reibungsgrenze der Zugkraft 
on Lokomotiven. (4200 Wéorter & Abb.) 


1934 621 133.3 
lasers Annalen, Heft 12, 15. Dezember, S. 109. 
WEESE. — Heizrohrbefestigung neuer Bauart. (800 
Jérter & Abb.) 


1935 

lasers Annalen, Heft 1, 1. Januar, S. 5. 
JULIUSBURGER (P.). — Uher Wirtschaftlichkeits- 
essungen an Speisewasser-Vorwarmer-Anlagen fiir 
okomotiven. (3500 Wéorter & Abb.) 


621 .133.7 


rgan fur die Fortschritte des Eisenbahnwesens. 
(Berlin.) 
1934 621 .135.4 & 625 .215 


rgan fiir die Fortschritte des Eisenbahnwesens, 
Heft 24, 15. Dezember, 8. 439. 


HEUMANN. — Die freien Lenkachsen im Gleisbogen 
ei Zweipunktbertihrung. (9000 Wéorter & Abb.) 


1934 621 .135. (01 & 621 .135.3 

rgan ftir die Fortschritte des Eisenbahnwesens, 
Heft 24, 15. Dezember, S. 452. 

BREZINA (R.). — Zur Beurteilung der Standsicher- 

eit von Lokomotiven. (1700 Wéorter & Abb.) 


1935 
Organ fiir die Fortschritte 
Heft 1, 1. Januar, §. 1. 
LUITHLEN (H.). — Hin Uberblick tiber die Elektri- 


sierung der Osterreichischen Bundesbahnen, (5000 Wor- 
ter & Abb.) 


621 .33 (.436) 


des Eisenbahnwesens, 


1935 621 .335 (.45) 

Organ fiir die Fortschritte des EHisenbahnwesens, 
Heft 1, 1. Januar, S. 19. 

WERNEKKE, — Elektrische Einheits-Gleichstrom- 
lokomotiven der Italienischen Staatsbahnen. (2100 
Warter & Abb.) 

1935 621 1341 
Organ fiir die Fortschritte des Hisenbahnwesens, 


Heft.2., 15. Januar, S:, 23. 


MARTIN (K.). — Neuartige Lokomotivstangenlager- 
bearbeitung. (3000 Worter & Abb.) 


1935 621 .134.5, 621 .135.2 & 625 .214 

Organ fiir die Fortschritte des Hisenbahnwesens, 
Heft 2, 15. Januar, 8. 27. 

SCHNEIDER (L.). — Die Gleitlagerreibung bei 


Fettschmierung, (2200 Wéorter & Abb.) 


621 .138.5 


Hisenbahnwesens, 


1935 
Organ fiir die Fortschritte 
Heft 2, 15. Januar, S. 29. 
COENEN (M.). — Bearbeitung von Lokomotiv-Zube- 
horteilen. (1000 Worter & Abb.) 


des 


1935 621 .133.2 
Organ fiir die Fortschritte des Eisenbahnwesens, Heft 2, 
15. Januar, S. 31. 


SILBEREISEN. — Einschweissen von Stehbolzen in 
kupferne Lokomotiv-Feuerbuchsen, (400 Worter.) 


1935 669 
Organ fiir die Fortschritte des Eisenbahnwesens, Heft 2, 
15. Januar, S. 32. 


REIDEMEISTER (F.). — Leichtmetalle und ihre 
Verwendung im Eisenbahnwesen. (5 600 Wéorter.) 
1935 625 .14 (01 


Organ fiir die Fortschritte des Hisenbahnwesens, Heft 3, 
1, Februar, 8S. 41. 
ADLER (A.). — ther Statik und Dynamik (Schwin- 
gungen) des Oberbaues. (6500 Wérter, 1 Tabelle & | 
Abb.) 


1935 625 .142.1 (.47) 

Organ fiir die Fortschritte des Eisenbahnwesens, Heft 3, 
1, Februar, 8. 52. 

SALLER (H.). — Neuer Oberbau der Sowjetbahnen. 
(2100 Wéorter & Abb.) 


= 
= 
ots 
ES»: 


Stahle bei hed Temperaturen, 
Tafeln & Abb.) 


a 1935 : 624 62 (485) 

Zeitsch. des Ver. deutsch. Ing., Nr. 1, 5. Januar, S. 11. 
_ SEIDEL (H.). — Feste Strassenbriicke iiber den 
Milarsee. (700 Wérter & Abb.) 


1935 62. (01 
Zeitsch. des Ver. deutsch, eye Nr. 1, 12. Januar, S. 35. 
SCHWINNING (W.). — Die Festigkeitseigenschaften 


der Werkstoffe bei tiefen Temperaturen. (2 400 Worter, 


2 Tafeln & Abb.) 


1935 621 392 
Zeitsch. des Ver, deutsch. Ing., Nr. 1, 12. Januar, 8. 41. 


SCHOTTKY (H.).—Das Schweissen der warmfesten 
und hitzebestiindigen Stahllegierungen. 
& Abb.) 


1935 62. (01 
Zeitsch. des Ver. deutsch. Ing., Nr. 1, 12. Januar, 8. 47. 


UDE (H.). — Steigerung der Dauerhaltbarkeit der 
Konstruktionen. (4800 Wéorter, 3 Tafeln & Abb.) 
1935 621 135.2 & 625 .214 


Zeitsch. des Ver. deutsch, Ing., Nr. 4, 26. Januar, 8. 98. 

WITTE (Fr.). — Blei-Lagermetalle. Der heutige 
Stand der Technik und die HErkenntnisse in der Ver- 
wendung, (2400 Worter & Abb.) 


Zeitschrift fiir das gesamte Eisenbahn- 
Sicherungswesen. (Berlin.) 


1934 656 .256 


Zeitschrift fiir das gesamte Hisenbahn-Sicherungswesen, 


Nr. 15, 20. November, S. 181; Nr. 16, 10. Dezember, 
Ss. 198. 
GRADL. — Gleichstrom Bahnhofsblockung. (3 200 


Worter & Abb.) (Schluss folgt.) 


1934 656 212.5 & 656 .254 


Zeitschrift fiir das gesamte Eisenbahn-Sicherungswesen, 


Nr. 16, 10, Dezember, 8S. 190. 


OESER (W.). — Neuartige Befehlsanlagen fiir den 
Rangierbetrieb. (700 Worter & Abb.) 


1935 625 .162 (.43) 


Zeitschrift fiir das gesamte Eisenbahn-Sicherungswesen, 


(2 200 


Niele LO: Januar, S.28. 
BUDDENBERG. — Die Reichsbahnschranke, 
Worter & Abb.) (Fortsetzung folgt.) 


giiterverkehr | im Jahre 1308. ; 


Heiteee des Vereins mitteleu 
_ Worter.) 
(3300 Worter 


Zeitung des Vereins mitteleuropiischer - 


netzes in der Ud. 


& Abb.) 
1935 


NT 83. Januar, Sols Nre 2510; 
WULFF, — Riickblich auf das ay 


385, (091 (47) 


1935 


Nr. 2, 10. Januar, S. 55. ae 
LUBIMOFF ee = Revaiiennie y des 


| words & fig.) 


| Engineer, No. 4120, December 28, p. 638, a 


eae ee, No. 4121, ae 4; Py 


In eee x 


Engineer. London.) ‘ 
621 | 


1934 
Engineer, No. 4120, December 28, p. 634. 


The steel ball : Harly methods of manufacture, 


1934 


MERRITT (H. E.). — Measuring the uniformity 0 
machine motions, (1 800. pores & fig.) Be 


1934 hen Pe 
nae e No. 4120, December 28, Pe ay 


1934 
Engineer, No. 4120, Dotenker 28, Bi 651, 


Oil locomotive for the ‘Air Minist vicinal fas 
TAM) ao 


1935 . he seep 
Engineer, No, 4121, Taxtonty: 4, p. gee 


1935 hata en 


& fig.) = ; Ci: eae 


— 35 — 


a avn: ecember 28, p te 
ae oh aol 527 tor 
4) » ‘ Ns, iv r “ 
tip ta ; a Ake es 7 
. SUA OL Oe | “HAIG. e. P. if = "Watieue 3 in Oractaial steel (ai 700. ; 
re aes, | words, = & tables.) 
2 656 28 (42) oe 
~ ° ae 1934 62. (01 & 621. 6 
eK, eal? Engineering, No. 3598, December 28, p. 701. ; 
ec ie es | The Venturiflume meter. (4200 words & fig.) 
656 283 (.42) 
,p. 45. — 1934 621 .9 (.43) 
ré accident, (1400 | Engineering, No. 3598, December 28, p. 719. 
ihe pha, Recent developments in German woodworking ma- 
= ae : chinery. (1900 words & fig.) 
Ps 656 .1- a OES 
1935 53 (06 (.42) 
cle | Engineering, No, 3509, January 4, p. 1. fe 
rd ae Babys |) The Physical Society’s Pxhihition. (2200 words & 
mes 4s | fig.) 
1935 621 .9 & 621 134.1 
Engineering, No, 3599, January 4, p. 21. 
sce: Centrifugal babbiting machine for connecting rods. 
21, p. 672. (600 words & fig.) 
: i 1935 621 392 & 621 a 
a8 Engineering, No. 3599, January 4, p. 26. 
621 .9 ‘Electric welding attachment for machine tools. (600 
words & fig.) = 
16 ‘pneumatic ¢ ‘conveyance unit. (900 St 5 aoe ea 
” ; 1935 621. (064 (.73) 
mars; : Engineering, No. 3600, January 11, p. 35. 
P53 Le RA ne 625.23 Power and Mechanical Engineering Exhibition, New 
3597, December 21, p. 681. York, (5000 words & fig.) 
- r 1935 621 .43 (.42) 
621 .43 Engineering, No. 3600, January 11, p. 46. 
‘| 260-h.p. railcar for the Great Western Ry. (England). 
2300 words & fig. 
he Mii stttutton: ie “Mechanical Engineers, Abs '8:) 
re Reson 1934, (5 600 words.) . 
«62, (01 & 669 1 Engineering News-Record. (New York.) 
, Dee mb 21, p. 689; No. 3598, 
uen pe reed 721 3 & 721.9 
ing, ; Engineering News-Record, No, 24, December 13, p. 760. 


f Mechanical Engineers, 


wirl in oil engines. — = 
eed (2.800 words.) 


neering Noe, 59 


LOHR (W. S.). — Concrete columns encased in steel 
shells proposed. (3400 words & fig.) 


1934 625 .13 (.73) 
Engineering News- Record, No. 25, December 20, p. 785. 


Old swing span moved upstream for road detour. 
(2300 words & fig.) 


Y idl 4a ‘ 
ot ce a 


- 
ae 


be’: 


or 


Journal, Institution of Engineers, ad 
(Sydney, N.S. WwW.) 


1934 


BLACKWOOD (RRO: 


2 weld metals. (8700 words, tables & fig.) 


transport, in the carrying out of poad. works. 
_ words, 11 tables & fig.) 


Mechanical Engineering. (New York.) 


1935 621 
- Mechanical Engineering, January, p. 46. 


(1 800 words & fig.) 


Se aS Modern Transport. (London.) 

ee 1934 625 .232 (.68) | 
oe : Modern Transport, No. 823, December 22, p. 3. | 
fs Second-class vehicles for day and night express ser- 
4 vices, South African Rys. (900 words & fig.) 

Bs 2 1934 656 .212 (.42) & 656 .225 (.42) 
ot Modern Transport, No. 823, December 22, p. 4. 

er Development of freight traffic. — Railway methods 
s reviewed. (1200 words.) 

E 1934 625 .616 5 (54) | 
= Modern Transport, No. 823, December 22, p. 5. 
ae Standard light goods locomotives for India. — Class | 
pa « XD » engines for South Indian Railway. (500 words 


& fig.) 


1934 
Modern Transport, No. 


823, December 22, p. 7. 


at Vitry. 


1934 
Modern Transport, No. 


(350 words & fig.) 


824, December 29, p.. 5. 


«4-8-2 type engines with poppet valve ‘gear. 
merc: ti.) 


62. (01 & 621 392 / 


Journal, Institut. of Megas Australia, ‘November, 


625 7 & 656 1 | 


43 


Converting air-injection to airless Diesel engines, | 


1934 
=) pea ae of Engineers, Australia, December, | 
p. 476 ee 
HAWLEY (lL. W.). — The organization of motor | 


(7 800 |. 


nal Railways. 


621 .132.5 (.68) & 621 134.3 (.68) 


621 131.3 (42 + .44) | 


L. N. E. R. locomotive in France. — Tests in progress a 


1G oceedings, Amer. 
i? . 1509. - . 


British-built locomotives for South Africa. — Fifty - 
(850 words Ss! i 


— The sie of welding Tr 
variables on the physical properties of electric arc 


1935. 


‘Road phe ies elas in| 1 
(1 300 words. ) : 


~ (Lendon.) 
1934 & 
Proceedings, wer! Soe. of Civil Engineers 
p. 1403 
-HRENNIKOFF (A.). — Analysis” of 
(5 600 words, tables & fig.) aptitg fies 
1934 7 
Pepe nee Boe. of Onvil BE 
p. 1421 


f stee ict 


YOUNG (D. HL). - a Rational d design, of 
(2 800 words & fee ate 


Ee 


?p. "1496, 
Laboratory tests — 

crete arch bridges, by 

by M. ee I 


1934 


= — 31. — 


Railway Age. (New York.) 


1934 385 .1 (.73) 


ailway Age, No. 22, December 1, p. 663. 

A series of 20 articles dealing with the following sub- 
cts ; national recovery and the railroads — Railway 
irnings determine railway purchases — what the rail- 
ads want to buy — other factors in transport pro- 
lem. 


1934 625 .2 & 669 1 
ailway Age, No. 23, December 8, p. 761. 

SCHRAMM (G. N.), TAYLERSON (E. S.) & STRUE- 
ING (A. F.). — New alloy steels and their application 
) car equipment. (5300 words, 4 tables & fig.) 


1934 625 .111 (.73) 
ailway Age, No. 23, December 8, p. 766. 

RIDGWAY (A.). — The Dotsero cutoff — A special 
roblem in railway location. (3300 words & fig.) 


1934 656 .225 (.73) 
allway Age, No. 24, December 15, p. 791. 


‘Co-ordinated fast-freight handling system developed. 
| 200 words & fig.) 


1934 
ailway Age, No. 24, December 15, p. 795. 


Making 6o-mile track good for too miles an hour. 
.500 words & fig.) 


1934 656 .255 (.73) 
ailway Age, No. 24, December 15, p. 797. 

Centralized traffic control installed on the Alton. 
900 words & fig.) 


1934 621 .133.7 (.73) 
allway Age, No, 24, December 15, p. 800. 

Locomotive water conditioner improved. (800 words 
fig.) 


1934 621 .139 (.73) & 625 .27 (.73) 
ailway Age, No, 24, December 15, p. 801. 


Supplies big factor in C. & N. W. (U.S. A.) opera- 
ons, (1100 words & fig.) 


1934 627 (.73) & 656 .213 (.73) 
uilway Age, No. 25, December 22, p. 820. 


Pennsylvania builds large modern marine pier at Bal- 
more. (3200 words & fig.) 


1934 
ailway Age, No, 25, December 22, p. 825. 

New York Central « streamlines » passenger loco- 
otive. (1200 words & fig.) 


1934 656 .261 (.73) 
lilway Age, No. 25, December 22, p. 830. 
Cincinnati terminals motorized. (1900 words & fig.) 


1934 656 .261 (.73) 
uilway Age, No. 25, December 22, p. 833. 
Union Pacific a storedoor pioneer. (2 200 words & fig.) 


625 .1 (.73) & 656 .222.1 (.73) 
| 


621 .132.8 (.73) | 


1934 621 .132:3 ((.73) 
Railway Age, No, 26, December 29, p. 851. 


High speed Pacific type locomotives received by 
Boston & Maine. (1000 words, 1 table & fig.) 


1934 625 .17 (.73) 
Railway Age, No, 26, December 29, p. 853. 

CLARKE (H. S.). — Progress in track, maintenance 
must continue. — Long rails, with welded joints, held 
out as practicable and offering large economies. (2 800 
words. ) 


1934 656 .258 (.73) 
Railway Age, No. 26, December 29, p. 861. 


Junction controlled remotely on Lehigh Valley. (1100 
words & fig.) ; 


1934 385 .21 (.73) 
Railway Age, No. 26, December 29, p. 863. 
New waterway policy recommended. (8900 words.) 


Railway Engineer. (London.) 


1935 698 
Railway Engineer, January, p. 405. 
BASSETT (H. N.). — Paints for water tank inte- 
riors, (1600 words & fig.) 
1935 


Railway Engineer, January, p. 406, 
Welded steel hopper wagons. (350 words & fig.) 


625 .245 (.492) 


1935 
Railway Engineer, January, p. 407. 
Heavy German breakdown cranes. (400 words & fig.) 


621 .87 (.33) 


1935 621 .131.3 & 621 .133.1 
Railway Engineer, January, p. 408. 


Practical locomotive tests (II). 
(1700 words & 3 tables.) 


— Consumptions. 


1935 625 .1 (.45) 
Railway Engineer, January, p. 411. 

The Fossano-Ceva line of the Italian State Railways. 
(1200 words & fig.) 


1935 62. (01 & 669 1 
Railway Engineer, January, p. 413. 

ALLEN (C. J.). — A new heat treatment for ferrous 
metals, (1400 words.) 


1935 625 .212 & 669 1 
Railway Engineer, January, p. 414. 

DOWNIE (C. C.). — Shrinking wheel tyres. (1500 
words & fig.) ; 


1935 
Railway Engineer, January, p. 416. 
Improvements in the locomotive blast pipe. (1200 
words & fig.) 


621 .133.5 (.47) 


5S ane 


1935 625 .215 
Railway Engineer, January, p. 420. 
Continental locomotive trucks. — A description of 


the Krauss and Zara trucks. (2000 words & fig.) 


1935 
Railway Engineer, January, p. 425. 
PORTER (the late S. R. M.). — The mechanics of a 
locomotive in curved track — VI, (2800 words & fig.) 


621 .135.4 


1935 
Railway Engineer, January, p. 428. 
Electric power signalling at Stockholm Central. (2 200 
words & fig.) 


656 .253 (.485) 


Railway Engineering and Maintenance. 
(Chicago. ) 
1934 625 .144 (.73) 
Railway Engineering & Maintenance, December, p. 693. 


A reporter views railroad’s struggles during hardest 
winter. (3200 words & fig.) 


1934 625 .143.1 
Railway Engineering & Maintenance, December, p. 696. 
Can rail be standardized ? (4300 words & fig.) 


1934 624 .1 (.73) & 624 9 (.73) 
Railway Engineering & Maintenance, December, p. 700. 


WESTFALL (C. C.). — Novel roller-mounted drivers 
place 13 800 long piles. (2300 words & fig.) 


Railway Gazette. (London.) 


1934 625 .172 
Railway Gazette, No. 25, December 21, p. 1013. 


Hallade permanent way maintenance. (600 words.) 


1934 385. (091 (.71) 
Railway Gazette, No. 25, December 21, p. 1020. 

ARTHURTON (A. W.). — Impressions of overseas 
transport. — V. Agricultural Canada seen from the 
observation car of the Continental Limited. (1200 
words. ) 

1934 625 .232 (.68) 


Railway Gazette, No. 25, December 21, p. 1027. 


New rolling stock for South Africa. (1000 words & | 


fig.) 


1934 621 132.5 (.54) 
Railway Gazette, No. 25, December 21, p, 1029. 


New 2-8-2 type freight locomotive for South India. 
(350 words & fig.) 


1934 656 .222.5 (.4) 
Railway Gazette, No. 25, December 21, p. 1034, 


The development of European express passenger train 
services, 1914-1934. (3800 words & 4 tables.) 


1934 625 .1 (G00 
Railway Gazette, No. 25, December 21, p. 1038. 


Ten years of progress in permanent way practic 
abroad. (1500 words.) 

1934 385. (.43) 
Railway Gazette, No. 26, December 28, p. 1054. 


German Railway development programme, (1 30 
words.) 


1934 656 .254 (.42) 
Railway Gazette, No. 26, December 28, p. 1055. 


‘Carrier current telephony on the L. N. E. Ry. (60 
words & fig.) 


1934 656 .234 (.42) 
Railway Gazette, No. 26, December 28, p. 1056. 


PHILLIMORE (J.). — Early British railway tickets 
(2700 words & fig.) 


1934 385 (091 (.73 
Railway Gazette, No. 26, December 28, p. 1059. 

ARTHURTON (A. W.). — Impressions of oversea 
transport. — VI. The Continental Limited in th 
Rocky Mountains. A landslide ahead and a broke 
bridge in the rear temporarely bar the way. (170 
words. ) 


1934 656 .256 (.44 
Railway Gazette, No. 26, December 28, p. 1063. 


Signalling and block working in France. (5 200 word 
& fig.) 


1935 385. (091 (.71 
Railway Gazette, No. 1, January 4, p. ll. - 


ARTHURTON (A. W.). — Impressions of oversea 
transport. — VII. The importance of Montreal as 
transport centre has led to the development of man 
activities in which the city..claims to lead the worl 
(1100 words.) : 


1935 656 .259 (.43 
Railway Gazette, No. 1, January 4, p. 12. 
Checking speed restrictions. (1200 words & fig.) 


1935 625 .3 (.931 
Railway Gazette, No. 1, January 4, p. 14. 


The Rimutaka incline. (1400 words & fig.) 


1935 621 132.3 (.438 
Railway Gazette, No. 1, January 4, p. 16. 

New 2-10-2 type locomotives for the Polish Stat 
Railways. (600 words & fig.) 

1935 
Railway Gazette, No. 1, January 4, p. 22. 

An unusual overline bridge. (500 words & fig.) 


624 .7 (.42 


1935 n 621 .138.5 (.62 
Railway Gazette, No. 1, January 4, p. 28. 
Colour control of limit gauging. (1400 words.) 


2, January 


11 


ee ng a 


acini ‘railear practice 


x es 
» -~ 


in Great Britain, 
a ri y oat, 


DGaneds traing oe 1934. 


656 .283 (.42) 


. 1079, Supplt. to the Ry. Gazette, 


621 .43 


ies, aie 1082, Supplt. to the Ry Gazette, 


engine design. (1000 words & fig.) 


621 .43 (.42)_ 


SD, 1084, Supple. to the Ry. Gazette, 


(1400 words.) 


621 43 we 73) | 


(1 200 


621 .43 (.44) 


: 1082, ‘Supple. to the Ry. Gazette, 


(800 words, 1 table 


pee toss 
| Electric Ry. Srraerons p. 70, Supplt. to the Ry. Gazette, 


| fig.) 


y H, p. 59. 
; report. Winwick 
tish Ry. : September | 
621 A3 (.42) 


621 33 (73) 


January 11. 


SIMONS (R. L.). — The fastest electric service in 


| the world. (3600 words & fig.) 


1935 621 33 (.45) 
Electric Ry. Traction, p. 76, Supplt. to the Ry. Gazette, 
January 11. 
Aosta-Pré St-Didier electric railway. (600 words & 


1935 ' 621 .335 
Electric Ry. Traction, p. 78, Supplt. to the Ry. Gazette, 
January ll. 


Rectifier locomotives. (2600 words & fig.) 


Railway Magazine. (London.) 
656 .222.1 (.42) 


1935 
| Railway Magazine, January, p. 7. 

ALLEN (C. J.). — A new « record of records ». — 
London to Leeds in 2 hours 32 minutes. (2800 words 
& fig.) 

1935 656 .222.1 (.42) 
Railway Magazine, January, p. 13. j 
ALLEN (C. J.). — British locomotive practice and 
performance. (3500 words, tables & fig.) 


Railway Mechanical Engineer. (Philadelphia.) 
1934 621 .132.3 (.73) 


Railway 1 Mechanical Engineer, December, p. 425, 


Heavy 4-8-4 locomotives for the Northern Pacific. 
(1 600 words, tables & fig.) 


1934 


625 .212 


Railway Mechanical Engineer, December, p. 430. 


GRAY (W. E.). — Determining car-wheel eccentri- 
city. (2600 words, 3 tables & fig.) 


1934 621 .13, 621 .335 & 621 .43 
Railway Mechanical Engineer, December, p. 437, 

WRIGHT (G. I.) & McGHE (P. A.). — Motive power 
requirements for high-speed trains. — Part I, (3800 
words & fig.) (To be continued.) 


a & 4 Ee yeatoacs coupler for Diesel shock (400 words © 4 : 
; heey at ke haa Sgt 3 


a 
a 


= 


> on 
aw, 


Railway Signaling, December, p. 593. 


656, 258 (a 
- Railway Signaling, December, p. 591. 


An electric interlocking on the Souther Pac ie. | 
: 40 800 words & fig.) fu 


1934 : 625 162 (.42) & 656 259 te 42) 


; TATERSALL (A. T.). — ees crossing protec. cas 
- tion in England. (1000 words & fig.) t 
: 1934 Fate 

1934 625 162 (73); & 656 .259 (73) Ferrocarriles i Tranvias, nl} 
Railway Signaling, December, p. 595. ; | Bases para una sana ordenac: 
er poomne signals on the Nickel Plate. (1100 words | palabras & fig.) 
& fig.) 


- 


1934 621 .33 & 656 256 
Railway Signaling, December, p. 597. 

HOWE (Ch. F.). — Ground detector for A.-C. track | 1935 a 
cireuits on electrified lines. (2 900 words & fig.) Ingenieria Ay Construccion, enero, ? i 


1 ee Tas 
ep, ee nc WA og oe eee 
Ingenieria y Construccién. ( 


Ce 


= ; MIRANDA (P.), —Estudio de | 2mi 
1934 656 .258 ia) dro en los_ motores Diesel. (5 900 ets 
Railway Signaling, December, p. 600. 2 
End-of-double-track switch controlled automatically. | 1935 
(1300 words & fig.) Ingenieria y ees a, P. one , 
1934 656 .255 (.73) ee ee 


Railway Signaling, December, p, 602. ; 4 
Centralized traffic control on the Texas & New 1935 
Orleans. (1700 words & fig.) 


Ingenieria y Construccion, enero, p. Lor 3 
AZA (2 ee de automotores D ‘e oa 


; rasolina en Espafia, (1200 alabras & fi ie 
Transit Journal. (New York.) 5 mle 5 bidien 


1934 625 .62 (.73) 


Transit Journal, December, p. 458. : ; ‘Los Transportes. ‘(Madrid.) a 
Oldest street railway (New York and Harlem) 1934 ¢ 
changing to bus. (3800 words & fig.) Los Transportes, no 390, 15 de didieaine. p. 377 

Averias en los vagones. — Vagones bogs (1. 
labras & fig.) eaeaneaee ae 
In Spanish. want 5 | oe 


1935 ate ae 
Anales de la Asociacién de Antiguos Alumnos | Bee hye, no 392, 15 de enero, 0. pe 14 . 
del [. C. A. I. (Madrid.) | bras & fig.) bik: 7 a 

1934 625 .214 ee a5 

Anales de la Asociacién de Antiguos Alumnos, nov., 1935 tee. She 
p. 598; dic, p. 653, - Los Transportes, no 392, 15 d 

FLORES (M. M.). — Cofsetes de bolas y rodillos. | Awerias en los Ug ni ; 
(9200 palabras, 2 cuadros & fig.) (Continuaraé.) Gh te - ‘ 

1934 621.335 (460) | “Revista de Obras Pablieas 


Anales de la Asociacién de Antiguos Alumnos, dic., 


1935 
JACKSON (L.) & LLANOS (§.). — Locomotoras | Revista de Obras Péblicss, Be 
eléctricas de la Compafiia de los Caminos de hierro del Bases ae una sana ‘orientacion fe 
Norte de Espafia. (2100 palabras & fig.) (Continuar4.) | ped ’ 


; — A — 


In italian, 


Annali dei lavori pubblici. (Roma.) 


1934 625 .1 (.45) 
Annali dei lavori pubblici, agosto, p. 653. 

PINI (G.). — La ferrovia della Citta’ del Vaticano. 
(5 600 parole & fig.) 


1934 665 .882 & 721 .9 
Annali dei lavori pubblici, agosto, p. 728. 


GUIDI (G.). — La saldatura dei ferri nelle costru- 
zioni in cemento armato. (1900 parole.) 


La tecnica professionale. (Firenze.) 
1935 621 .43 


La tecnica professionale, gennaio, p. 7. 


ZATTONI, — Sistemi di trasmissione sulle auto- 
motrici a combustione interna. (3000 parole & fig.) 


L’Ingegnere. (Roma.) 


1935 691 
LiIngegnere, no 1, 1. gennaio, p. 2. 
DONATO (L. F.). — Sul controllo in cantiere dei 


cementi e degli inerti da conglomerato, (6400 parole 
& fig.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 
1934 625 .2 (01 & 625 .215 


Rivista tecnica delle ferrovie italiane, no 6, 15 dicembre, 
p. 369 
DEL GUERRA (G.). — La circolazione dei veicoli 
2 tre o piti sale indipendenti sulle curve di raggio 
molto piccolo. (4600 parole & fig.) 


1934 385 .62 

Rivista tecnica delle ferrovie italiane, no 6, 15 dicembre, 
p- 382 

LANDRA (A.), — Il nuovo testo di condizioni e 


tariffe per il trasporto delle persone e la C.I.V. (3200 
parole.) 
1934 621 131 
Rivista teenica delle ferrovie italiane, no 6, 15 dicembre, 
p. 388 
GIOVENE (N.). — La vita della locomotiva. (2 400 
parole & fig.) 


1934 621 134.1 
Rivista tecnica delle ferrovie italiane, no 6, 15 dicembre, 
p. 396 
DIEGOLI (M.). — I cuscinetti delle bielle nelle loco- 
motive veloci. Sollecitazioni, Lubrificazione, Riscaldi. 
(11000 parole & fig.) 


In Dutch. 


De Ingenieur. (Den Haag.) 


1935 691 & 721 3 
De Ingenieur, N* 1, 4 Januari, p. Bt. 1. 
FROEHLICH (0. K.). — Over de doorlaatbaarheid 


van beton voor water en de capillaire stijghoogte. 
(1900 woorden & fig.) 


1935 
De Ingenieur, N* 1, 4 Januari, p. Bt. 3. 
SCHONROCK (K.). — Herstellung und Higenschaf- 
ten des Istegeisens. (3000 woerden & fig.) 


669 .1 


1935 
De Ingenieur, N™ 1, 4 Januari, p, Bt. 7. 
EMPERGER (F.). — Die Verwendung von hochwer- 
tigem Stahl im Eisenbeton und die Rissfrage. (1 400 
woorden. ) 


669 1 & 691 


1935 624 .32 (.492) 
De Ingenieur, N* 4, 25 Januari, p. B. 1. 

MUNDT (Th. W.). — De nieuwe spoorbrug over den 
IJssel bij Hattemerbroek, (3000 woorden & fig.) 


1935 
De Ingenieur, N* 5, 2 Februar, p. Bt. 9. 
PETRY (W.). — Technische und wirtschaftliche Be- 
trachtungen iiber Eisenbetonskelettbauten. (4800 woor- 
den & fig.) 


(21-9 


Spoor- en Tramwegen. (Utrecht.) 
1935 623 (.492) 


Spoor- en Tramwegen, Nr 1, 1 Januari, p. 2; Nr 2, 
15 Januari, p. 33; Nr 3, 29 Januari, p. 59. 
TIBO (N.). — De spoorwegen en de landsverdediging. 
(9400 woorden & fig.) 


1935 625 .1 (.45) 
Spoor- en Tramwegen, N* 1, 1 Januari, p. 5. 

De « Direttissima » Bologna-Firenze. (1 900 woorden 
& fig.) 


1935 385. (07.4 (.492): 
Spoor- en Tramwegen, N* 1, 1 Januari, p. ‘7. 
ASSELBERGHS (H.). — Twee voorstellingen van 


« Eerste treinen >» in het spoorwegmuseum. (2 200 
woorden & fig.) 


1935 656 (.492) & 656 .261 (.492) 
Spoor- en Tramwegen, Nr 2, 15 Januari, p. 29; Nr 3, 
29 Januari, p. 63. 
DE GRAAFF (W. J.). Algemeene Transport 
Onderneming en van Gend & Loos. (7400 woorden & 
fig.) 


— 42 — 


RPMULLER (J. ), 


In Polish. : 


Inzynier Kolejowy. (Warsaw. ) 


1935 
Inzynier Kolejowy, January, No. 1, p. 11. 
: GINSBERT (J.). — Passenger traffic reform, 
words, 4 tables & fig.) 


- 


1935 625 .172 
si Inzynier Kolejowy, January, No. 1, p. 17. 
‘4 HUMMEL (B.). — Searching for defective rails in 
the track. (3600 words & fig.) 


— s iroteys enethela’ te 
veiligheid, grooter gemak! (2 500 woorden & ge : 


656 224 (.438) = 91.885. 


(4200 | 


= OUP885)\ 


2 e ‘a ’ 


1934 
Revista portuguesa de Comunie 
DOS SANTOS (R. E.). — 


nas ps ferrovidrias, (2% ] 


ress Rocca j 
Af ARG AIRE < 


+. hecege 


es, 
et? 


+E = BOOKS. — <a 2 r by r eett ii i$ 
or ce... ~ 1935 pm 313 : 656 pos 


ce af Staarapeigyy ts HARTMANN (K.). me eee 
f Seoses —— ce es "i Mie | Die Statistik des ieeupetaptterverkehts. ath Me tie 
mbes kg ear 62, | Dresden, Risse-Verlag. 1 Band. (Preis: 3R.M.), 


‘ 1935 ey tees FEAT G21 13 (02 ee 
21), 8382 pages et | HENSCHEL. ae eee ee 
wv : i Henschel- Lokomotiv-Taschenbuch. 


; : Kassel, Henschel & Sohn. 1 Band, 284 Seiten und bp = 
691 & 693 | Abbildungen. 2 mks: | 


1935. 621 138.5 5 (43) & 625 .26 (.43) 
Bans 1 volume, 254 pages et KUHNE (P.). 
angais.) : . Die Bedeutung einer planmdssigen Erhaltungswirt: * 
. : + ths : schaft beim Fahrzeugpark fiir die Deutsche Reichsbahn. ; ia 
ecu ti esas eeoog ek Berlin, Verkehrswissenschaftliche Lehrmittelgesell- “< 


schaft m. b. H. bei der Deutschen Reichsbahn. 1 “Band, 
60 Seiten und Abbildungen. ‘ 


dé Sexe ay 
Béranger. 1 volume, 415 pages, 1934 : 656 .231 — 
(Prizes LOOtr; francais.) METZGER (R). 


/ é 

656 | Die Differentialpreise im Verkehr. 
(eae J ateys Ziirich, Girsberger & Co, 1 Band, 425 oe (Preis : 
ea ht 25 fr. suisses.) 


e. 1935 ee ore 536 
— NUSSELT (M.). 

' Technische Thermodynamik. 

e internationale des ‘chemins de fer, année | Berlin und Leipzig, Walter de Gruyter und C*. 1 Band, 
144 Seiten, 65 Abbildungen und 2 ee (Preis : 


im Cc. 10, rue de Prony. | 1,62 R.M.) 
60 fr. francais. ) 


1 In English. Pe Serta: 


1935 ‘ sil etna at - 62. (01 (06 (.73) 
AMERICAN SOCIETY FOR TESTING MATERIALS. 
Index to A. S. T. M. standards and pas stan- 


625. a 


Elsner, Pecateeatetecase: mb, H.-| dards-as of January 1, 1935. < ; 
| Philadelphia. Offices of the Society. - a4 

— 

each book are those of the decimal classification proposed by the Railway Congress me ¢ 

International, of Brussels. (See « Bibliographical Decimal Classification as applied to ic 

n the number for Reroiee 1897, of the Bulletin of the International Railway Congress, ny! 


J 656 2563 ( 3) 
me ASSOCIATION OF ‘AMERICAN RAILROADS (A.AF ) 
_ -—--« SIGNAL SECTION. 
“e _ American Railway Signaling Principles and Practices. 
_ — Chapter XV : Automatic block ‘systems. ‘ 
ms One pamphlet (8 X 6 inches) of 34 + 12 pages, Sie 5 
9 ts trated. Published by the Signal Section of the AAR. | 
eB New York, N.Y., 30, Vesey Street. (Price : 25 Cents | 
[15 Cents to members and railroad employees].) —- 


ae 1930 ‘ 621 ie 
COLE (E.B.), M. Se. aap 4 
The theory of vibrations for engineers. 1934 
- London, E. C. 4. Crosly Lockwood and Son, Ltd. | 
Stationers’ Hall Court. (Price ; 15 sh. aes ) 


rietta Street, 5 


ae 
=e 
8 
a" 
a . : 4 i 
ee 4 : 
a 
eg 


i pete sok th e ea cated! 


Res 1935 621 .86 | Pretoria, The Government 1] 
_ DAVIES (H.). : | & fig. (Price ; 7 sh, 6 d.) 
p> »\ Belt ‘conveyors: 

> salen London, S.W.1. The Draughtsman Publishing Com- | 1935 x 


y F pany, Ltd., 96, St. George’s Square. (Price : 4 sh. net.) 


1935 | “7210 1- > Hatuhiasegi, nreciatis 
DEAN (A. C.), M. C., M. Se 


ce ¥ Piles and pile driving. - . . 34, Palenebee row “(Pnee : 28 s 
aa London, E.C. 4. Crosby Lockwood and Son, Litd., volumes, £ 4-4 sh. ah ) 

ro Stationers’ Hall Court. (Price: 42 sh. pee) “8 ns gan > 

1935 621 .43 | 1935 se eee 

~< FRANCO (L1.)., peofesson: ‘& LABRYN (BD: WAGSTAFF (Major i. Ww). ; Be a 
“ne Internal-combustion locomotives and motor coaches. The hump yard in Indiae 2 
a 2 London, Sir Isaac Pitman & Sons, Ltd. (9 3/4 xX | Caleutta. The Manager of Publications. 
«7-1/2 inches), 249 pages.. (Price: 12 sh. 6 d. net.) paper No, 289, (Price: As. 4 or 5d.) S 
yoy, 
‘fp = 

Me 1935 . 621 .392 
bs =» ~ HARRIS (H.), Ph, D. 

ie Metallic arc welding. ey ee: 
ioe ' London, W. 1. Edward Arnold and Co, (Price: 16 sh. | 1935 
‘ net.) 
a —— GARCIA DE LOS SALMONES x) 
e eae = 62. (01 & 621 | Los servicios agricolas 
See = MOVER (J. 37. ere | carriles y sus posibilidade 
vy Power plant testing. | en Espafia. 
ri London, McGraw-Hill Publishing Co., Ltd. ‘Fourth edi- | Madrid, Asociacion Genera 


? tion, rewritten and enlarged, (Price : ’30 sh. net.) : | ‘férrea. 1 volumen, 94 pa 


Cg 


[ 0416. 385. (05 ] 


II. — PERIODICALS. 


In French. 


Bulletin de la Société d’encouragement 
pour l’industrie nationale. (Paris.) 
1934 621 .131.3 (.44) 
ull. de la Soe. d’encouragement pour l'industrie nat., 
décembre, p. 661. 
RENEVEY (C.). — Le bane d’essais pour locomotives 
e Vitry-sur-Seine (Seine). (3800 mots et fig.) 


1935 62. (01 & 669 
ull. de la Soe, d’encouragement pour Vindustrie nat., 
janvier, p. 59. 
CHEVENARD (P.). — Micromachines 4 enregistre- 
rent photographique pour l’essai mécanique des mé- 
aux. (5 800 mots et fig.) 


Bulletin de la Société des ingénieurs civils 
de France. (Paris.) 


1934 33 & 385 
ull, de la Soc, des ing. civ. de France, juill,-aoat, p. 689. 
LACOIN. — Crise, problémes anciens, problémes nou- 


eaux. (5000 mots.) 


“Bulletin de ’'Union internationale 
des chemins de fer, (Paris.) 


1935 656 .234 (.43) 
sull. de l'Union intern. des ch. de fer, janvier, p. 1. 


KNEBEL, — La politique tarifaire de la Compagnie 
es chemins de fer allemands dans le domaine du trafic 
es voyageurs, (6400 mots.) 


1935 385. (09.1 (.56) 
ull. de ’Union intern. des ch. de fer, janvier, p. 9. 


Les chemins de fer d’Asie de la République de Tur- 
uie et des territoires sous mandat. (Syrie, Palestine, 
ransjordanie, Irak). (6000 mots et 1 carte.) 


1935 385 .113 (.493) 
ull. de ’Union intern. des ch, de fer, janvier, p. 17. 


La Société Nationale des Chemins de fer belges pen- 
ant Vexercice 1933. (6000 mots.) 


1935 385 .52 (.42) 


ull. de ’Union intern. des ch. de fer, janvier, p. 24. 


La question des salaires sur les chemins de fer de 
rande-Bretagne. (3000 mots.) 


Bulletin des Ingénieurs de |’Ecole Centrale 
des Arts et Métiers (Bruxelles). 
1934 621 .43 
ull. des Ing. de I’Ecole des Arts et Métiers, novembre- 
décembre, p. 182. 
LACROIX (E.). — Automotrices 4 moteur 4 combus- 
on interne du type Diesel. (5.000 mots et fig.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 
1935 313 .385 (.489) 


Bull. des transp, intern. par ch. de fer, février, p. 80. 
Statistique des Chemins de fer danois pour l’exer- 
cice 1933-34. (800 mots.) ° 


1935 385 .62 
Bull. des transp. intern. par ch. de fer, février (Annexe) 
p. 33. . 
Internationales Ubereinkommen iiber den Hisenbahn- 
Personen- und Gepiickverkehr, vom 23, November 1933. 
(14000 mots.) : 


Chronique des transports. (Paris.) 
1935 385 1 (.4ay 


Chronique des transports, no 3, 10 février, p. 3. 


Le déficit des réseaux et la Convention de 1921. 
(1700 mots.) 
1935 385 .1 & 656 


Chronique des transports, n° 4, 25 février, p. 2. 
Les chemins de fer et la crise mondiale. (3500 mots.) 


1935 385 .115 (.44) 
Chronique deg transports, n° 4, 25 février, p. 7. 
Les chemins de fer de ’Etat en 1933. (3 500 mots.) 


Génie civil. (Paris.) 


1935 624 .63 (.44) 
Génie civil, n° 2739, 9 février, p. 125. 
BOUSSIRON (S.). — Le nouveau pont en béton 


armé, 4 tablier suspendu de 161 métres de portée, sur 
la Seine, 4 La Roche-Guyon (Seine-et-Oise). (6800 mots 
et fig.) 
1935 
Génie civil, n° 2739, 9 février, p. 136. 
ANTONI (A.). — Tour, fraiseuse et mortaiseuse. 
8. O. M. U. A. (2200 mots et fig.) 


1935 
Génie civil, n° 2739, 9 février, p. 138. 
LOSSIER (H.). — Les essais sur modéles en béton 
armé a échelle réduite. (1700 mots et fig.) 


1935 624 .63 (.44) 
Génie civil, no 2740, 16 février, p. 155, 

ESQUILLAN (N.). — Le nouveau pont en béton armé 
& tablier suspendu de 161 métres de portée, sur la 
Seine, 4 La Roche-Guyon (Seine-et-Oise). (4800 mots 
et fig.) 


1935 
Génie civil, no 2740, 16 février, p. 164. 
La suppression du passage 4 niveau de Myennes, sur 
la ligne de Paris 4 Nevers, du réseau P, L. M. (700 mots 
et fig.) 


621 .9 


62. (01 & 691 


625 162 (.44) 


621 1132.3 er) 


Genie civil, no 2742, 2 mars, p. 197. 
— Les améliorations aunt eee aux | 
- locomotives Pacific de la Compagnie des Chemins de fer at 
_ du P. O.-Midi et la transformation de certaines d’entre | 44 4, 
elles en locomotives 4 vapeur a quatre essieux accou- | 

 —plés. ( 400 mots et fig.) 


‘MARTIN (HH): 


1935 


_ Génie civil, n° 2742, 2 mars, p. 211. 


Les tendances actuelles dans la cy eres des loco- 
motives électriques. (3000 mots & fig.) 


L’ Allégemeut ae les Transports.'(Lucerne.) 74 


885 625 .2 
The L’Allégement dans les. transports, janvier-février, p. 2. 
HENRY (K.). — Carrosseries légéres en aluminium 


dune nouvelle formule de construction souple et sec- 


paar (1000 mots et fig.) 
1935 625 .2 
L’Allegement dans les: meses oe janvier- -février, p. 6. 
SUTTER (K.). — Vorteile der Gewichtsersparnis bei 


Verwendung von Leichtmetallen als Baustoff fiir Kisen- 
bahn-Rollmaterial. (1900 Worter & Abb.) (Fortsetzung 
folgt.) e ie a) 


La Science et la Vie. (Paris.) 


1935 621 .33 (.45) 
La Science et la Vie, février, p, 121. ~ 
MARIVAL (J.). — L’ceuvre magistrale de lHalie | 


dans Vélectrification ferroviaire.: (3400 mots et fig.) 
Les Chemins de fer et les Tramways. (Paris.) 
1935 621 .13 (.73) 


Les Chemins de fer et les Tramways, février, p. 29. 


Locomotives 4 vapeur rapides aux Htats-Unis, (7 200 
mots et fig.) 
1935 621 .43 


Les Chemins de fer et les Tramways, février, p. 33. 


SPIESS (E.). — Automotrices Diesel, (10000 mots 
et fig.) 

1935 . 621 .43 | 
Les Chemins de fer et les Tramways, février, p, 42. 

KEULEYAN (L.). — Comparaison de quelques auto- 
motrices 4 différents modes de transmission. (1 600 | 
mots et fig.) 

1935 


Les Chemins de fer et les Tramways, février,. p. 44. 


Note sur un alliage inaltérable a la mavens et-aux | 


gaz WV Sean (3600 mots et fig.) 


621 335 | L'Industrie des voies ferrées 


669 | 


terpensionskassen, die 


1935 


automobiles. (Paris.) 

1935 mh Pm 

L'Industrie des voies ferrées et des t 
janvier, p. 13. 


VENTE. — La question des chemins 
Espagne. (2200 anes ' 


Revue générale des chemins de fer. 
1935 621 .135. (01, 625 14 (01 


Revue générale des chemins de fer, février, 


LEVI (R.). — Etude relative au contact 
sur le rail. (13 000 mots et fig.) 


ae 


par coupe provenant de la tanneries sti 
mpeves Reet > a roues motrices as ae 85 m. pees 


(36 000 ee et fig.) (A “inies 


1935 621 2 
Revue générale des chemins de fer, février, p. 208. 


Résultats de l’électrification de la ligne tri uc: 
sienne (Bakou-Batoum et embranchements). (1300 m. 


In German. leer se 


Archiv fir Bisenbahnwvesen. ‘Berlin,) ee: 


1934 : ; 
Archiy fiir Hisenbahnwesen, November a5 


GRETSCH, — Das Londoner Personenverk 
und das Londoner Personenverkehrs-Gesetz 193 
Worter & Karte.) ee fOr, is Sas 


1934 
_ Archiv fiir eet s 
_ KUHATSCHECK (0.) 


_ losenversicherung | bei d 
' 1933. ip 600 ubat stein, 


a9 900 WwW.) 
: MET Seb 


ad Dipemeine: “Polizei, 


a (42) | 


313 385 (.43) 


Januar-Februar, 8. 79. 


wie 385 .113 (.493) 
nbahnwesen, Januar-Februar, 8. 123. 

). — Die nationale Gesellschaft der 
bahnen i im sechsten Geschiiftsjahr (1. Ja- 
lezember 1932), dargestellt auf Grund des 
Gese iftsbe hts der Gesellschaft und des Berichts des 


385 .113 (.437) 
Ba sctann tose. Januar-Februar, 8. 141. 


nen der tschechoslowakischen Republik 
10 000 Worter. iy 


385, (496 + .56) 


eee ae Biche iirkischen Siahtsbalnon 
von | he dis 1933. (4 600 Worter & Karte.) - 


385 (. 59) 


Glasers Amnalen. (Berlin. \. 


ora eae aidan Deasalesive 


seals bet Dreh- enfia Priigepo- 
ng der Achsschenkel von Loko- 


| hohe Geschwindigkeiten. 


656 215 (.43) i. 


itung des ‘Hauptbahnhofs Duisburg. : 


i oe Rahmens. 


“i Organ fiir die seen des Spas: 


(Berlin.) 
1935. 
Organ fiir die Fortschritte des Eisenbahnwesens, Heft 4, 
15. Februar, S. 59. 


SPIES (R.). — Neuere Fliissigkeitsgetriebe fiir Eiecn, 
bahnfahrzeuge mit Antrieb durch Verbrennungsmotor. 
(6 300 Worter & Abb.) 


1935 621 .35 & 621 .43 


Organ fiir die Fortschritte des Eisenbahnwesens, Heft 4, 
15. Februar, S. 67. 

MULLER (E.). 

lage fiir Hilaufladung. (2900 Worter, 4 Tafeln & Abb.) 


1935 621 .35 (.43) & 621 .43 (.43) 


Organ fiir die Pitas) des Hisenbahnwesens, Heft 4, 
15. Februar, S. 

WILL (F.). — a neue Triebwagenladeanlage bei 

dem Bahnbetriebswerk Bamberg. (1700 Wérter & Abb.) 


1935 625 113 & 625 .151 


Organ fiir die Fortschritte des EHisenbahnwesens, Heft 5, 
1, Marz, S. 14. 


LEISNER. — Die Bogenweiche, Bogenkreuzung und 


Bogenkreuzungsweiche im Ubergangsbogen. (5000 Wor-- 
ter & Abb.) 
1935 625 .113 


Organ fiir die Fortschritte des Eisenbahnwesens, Heft 5, 
1. Marz, S. 89. 
LEISNER. — Die Geometrie des Gleisbogens fiir 
(2 300 Worter & Abb.) 


1935 625 .14 (01 
Organ fiir die Fortschritte des Hisenbahnwesens, Heft 5, 
1. Marz, S. 93. 


HANKER (R.)..— Hinheitliche Langtragerberechnung 
des Eisenbahnoberbaues, (2 800 Worter & Abb.) 


Zeitschrift des Vereines Deutscher Ingenieure. 
: (Berlin.) 
“1935 621 .392 (.43) & 665 .882 (.43) 


Zeitsch. des Ver. Aouteen, Ing., Nr. 7, 16, Februar, S. 187. 


HILPERT (A.) & ADRIAN (W.). — Zehn Jahre 
deutscher Schweisstechnik. (4 100 Wérter & Abb.) 


1935 621 4 


| Zeitsch, des Ver. deutsch. Ing., Nr. 7, 16. Februar, 8. 205, 


FINKBEINER (H.). — Versuche und Erfahrungen 
mit Holzgas zum Betrieb von Verbrennungsmotoren, 
(2800 Worter & Abb.) , 


(1200 Warter & Abb. ce 


621 .43 


— Umbau einer Triebwagenladean- 


BA Gn 


1935 656 .1 (.43) 
Zeitsch, des Ver. deutsch. Ing., Nr. 7, 16. Februar, S, 210. 


GERLACH (E.). — Der Berliner Reichsautobahnring. 
(2000 Wérter & Abb.) 


1935 621 .94 
Zeitsch. des Ver. deutsch. Ing., Nr. 8, 23. Februar, S. 220. 

FEHSE (A.). — Drehbinke und Automaten, (9000 
Worter & Abb.) 

1935 621 .91 


Zeitsch. des Ver. deutsch, Ing., Nr. 8, 23. Februar, S. 233. 


BAHLECKE (F.). — Fras-, Hobel- und Bohrmaschi- 
nen. (3100 Worter & Abb.) 


1935 621 .94 
Zeitsch. des Ver. deutsch. Ing., Nr, 8, 23. Februar, 8. 255. 


KRUG (C.). — Fragen der Schleiftechnik, (3 500 W6r- 
ter & Abb.) 


1935 621 .116 (.43) 
Zeitsch, des Ver. deutsch. Ing., Nr. 9, 2, Miirz, 8. 276. 


SCHULTES (W.). — Wirtschaftlichkeit von Erneue- 
rungen im Dampfkesselbetrieb. (3200 Worter & Abb.) 


Zeitschrift fiir das gesamte Kisenbahn- 
Sicherungswesen. (Berlin.) 


1935 656 .25 (0 (.43) 


Zeitschrift fiir das gesamte Hisenbahn-Sicherungswesen, 
Nr. 2, 1. Februar, 8S. 13; Nr. 3, 20. Februar, 8..25. 


BESSER (F.). — Das neue Signalbuch. (12 000 Wor- 
ter & Abb.) 


Zeitung des Vereins Mitteleuropadischer 
Eisenbahnverwaltungen. (Berlin.) 


1935 656 (.4) 


Zeitung des Vereins mitteleuropiiischer Eisenbahnverw., 
Nr. 3, 17. Januar, S. 61. 
von BECK (E.). — Die Auseinandersetzung zwischen 
Schiene und Lastkraftwagen in den ausserdeutschen 
europilischen Liindern, (9500 Worter.) 


1935 656 (.43) 


Zeitung des Vereins mitteleuropiischer Hisenbahnverw., 
Nr, 4, 24. Januar, 8S. 85. 


ZAPFEL. — Das Gesetz iiber die Beforderung von 
Personen zu Lande. (1900 Worter.) ; 
1935 385 .1 (.43) 


Zeitung des Vereins mitteleuropiischer Eisenbahnverw., 
Nr. 5, 31. Januar, 8. 101; Nr. 6, 7. Februar, S. 125, 
BUSCH, — Die Vereinheitlichung und Fortentwick- 
lung der Finanzvorschriften bei der Deutschen Reichs- 
bahn. (12 600 Worter.) 


1935 656 .225 & 656 .261 


Zeitung des Vereins mitteleuropiischer Hisenbahnverw., 
Nr, 6, 7. Februar, S. 108. 


BURGER. — Der Kleinbehalter auf dem Vormarsch. 
(1200 Worter.) 


1935 656 .1 (.43) 


Zeitung des Vereins mitteleuropiischer Hisenbahnverw., 
Nr. 7, 14. Februar, S. 141. 


JOSEPH (K.). — Gedanken zum. Problem der Per- 
sonentarife auf den Reichsautobahnen, (5000 Worter.) 


1935 656 .222.5 (.43) 
Zeitung des Vereins mitteleuropilischer Hisenbahnverw., 
Nr. 7, 14. Februar, S. 147. 
WENTZEL. — Eisenbahnwerbung und Fahrplanbe- 
kanntgabe. (900 Worter.) 


1935 656 (.43) 

Zeitung des Vereins mitteleuropiiischer Hisenbahnyverw,. 
Nr, 8, 21. Februar, S. 161. 

FRITZE. — Die Organisation der Personenverkehrs- 


werbung im Reichsbahndirektionsbezirk Erfurt. (2 300 
Worter.) 


1935 656 .225 (.43) 
Zeitung des Vereins mitteleuropiiischer Hisenbahnverw.., 
Nr. 9, 28. Februar,.S. 177. 
MEYER (R,). — Dienst am Kunden durch die Reichs- 
bahn-Auskunftei fiir Giiterverkehr, (1100 Worter.) 


1935 625 .4 


Zeitung des Vereins mitteleuropiiischer Eisenbahnverw. 
Nr. 9, 28. Februar, ‘S. 185. 
BULLEMER. — Neue Untergrundbahnen in den 6st- 
lichen Weltstiiden. (1100 Worter & Abb.) 


In English. 


Annals, American Academy of Political 
and Social Science. (Philadelphia, Pa.). 


1935 3 (06 (.73), 38 (.73) & 654 (.73) 


Annals, Amer, Acad. of Political and Social Science 
January, p. 1. 


Radio : The Fifth Estate. — An attempt to evaluat 
radio as a social and political force, in terms of the 
services it renders and the problems it has raised. (A 
series of 29 articles.) 


Engineer. (London.) 


1935 53 (064 (.42) 
Engineer, No, 4123, January 18, p. 68. 
; The Physical Society’s Exhibition. (4000 words 4 
ig.) 
1935 
Engineer, No, 4123, January 18, p. 73. 
Suburban railway electrification. (900 words.) 


621 .33 (.42) 


1935 625 .162 & 656 2% 
Engineer, No. 4123, January 18, p. 74. 


RYVEL (R. A.). — Protective measures at leve 
crossings, (1 800 words.) 


AO =z. 


1935 385 .111 (.42) 
ingineer, No. 4123, January 18, p. 77. 


British Railways in 1934. (2600 words.) 


1935 
Ingineer, No. 4124, January 25, p, 94. 
EVANS (R. H.). — Strain and stress distribution in 
oncrete beams. (4200 words, 1 table & fig.) 


1935 
tngineer, No, 4124, January 25, p. 102. 
Short-circuit testing installation, (2000 words & fig.) 


1935 385 .51 (.42) 
dngineer, No. 4125, February 1, p. 125. 
Railway conciliation machinery, (1500 words.) 


1935 621. (06 (.42) & 621 18 
ingineer, No. 4125, February 1, p. 126. 
Treatment and control of boiler water. (2.500 words.) 


1935 621. (06 (.42) & 621 18 
ingineer, No. 4125, February 1, p. 131. 

GLINN (R. J.). — Care of modern steam generating 
Mant from the water side. Paper read at the Institu- 
ion of Mechanical Engineers, January 25, 1935. (5700 
vords & fig.) 


1935 
Ingineer, No. 4126, February 8, p. 151. 
Railway coaches. (1 300 words.) 


1935 ~- 
Ingineer, No. 4126, February 8, p. 155; No. 4127, Fe- 
bruary 15, p. 171; No, 4128, February 22, p. 196. 
Progress on the Boulder dam. (5900 words & fig.) 

To be continued.) 


1935 621 .165 
Ingineer, No. 4127, February 15, p. 165; No. 4128, 
February 22, p. 190. 


The development of Parsons industrial turbo machi- 
ery. (6700 words & fig.) (To be continued.) 


1935 625 .162 & 656 .286 
Ingineer, No, 4127, February 15, p. 175. 
Railway level crossings. (1 200 words.) 


1935 
mngineer, No. 4127, February 15, p. 182. 
A hydraulic transmission unit (Haslam & Newton, 
td.). (2800 words & fig.) 


1935 656 .283 (.42) 
Ingineer, No, 4128, February 22, p. 194 & 201. 

The Port Eglinton Junction railway collision. (2 300 
yords & fig.) 


624 .2 


621 .39 


625 .23 


621 .43 


1935 62. (01 
Ingineer, No. 4128, February 22, p. 202. 
HAAS (A.). — Representative samples and commer- 


jal testing, (3400 words & fig.) 


1935 621 .43 (.42) 
mgineer, No. 4128, February 22, p. 207. 


A railear with pneumatic tires, (500 words & fig.) 


{ 
627 .82 (.73) 


Engineering. (London.) 

1935 621 .94 
Engineering, No. 3601, January 18, p. 58. 

Precision profile-grinding machine, (2200 words & 
fig.) 

1935 
Engineering, No. 3601, January 18, p. 79. 

The Physical Sociéty’s Exhibition. (4700 words & 
fig.) (To be continued.) 


1935 
Engineering, No. 3601, January 18, p. 87. 
Power and Mechanical Engineering Exhibition, New 
York, (3900 words.) (To be continued.) 


1935 


Engineering, No. 3602, January 25, p. 99. 
Oxy-ferrolene cutting and welding. (600 words & fig.) 
1935 62. (01, 621 .392 & 624 .92 
Engineering, No. 3602, January 25, p. 101. 


The relative rigidity of welded and riveted connec- 
tions, (1 800 words & fig.) 


53 (064 (.42) 


621 (06 (.73) 


665 .882 


1935 621 9 
Engineering, No. 3603, February 1, p. 107. a 
TOWN (H. C.). — Measurement during machining 


and automatic sizing. (1800 words & fig.) 

1935 621. (06 (.42) & 62 18 
Engineering, No, 3603, February 1, p. 122. 

The Institution of Mechanical Engineers, January 25, 


1935. 
GLINN (R. J.). — Water conditioning for boiler 
plants. Paper read at. (7200 words & fig.) 


1935 621 392 & 721 .9 
Engineering, No, 3603, February 1, p. 128. 

The use of arc welding in structural engineering. 
(1 100 words.) 


1935 627 (.45) & 656 .213 (.45) 
Engineering, No, 3604, February 8, p. 133. 

CUNNINGHAM (B.). — Recent developments at the 
Port of Genoa. (3000 words & fig.) 


1935 621 .7 & 65 
Engineering, No, 3604, February 8, p. 141; No. 3606, 
February 22, p. 197. 
The Murray colour control system, (5000 words & 
fig.) 


1935 
Engineering, No, 3605, February 15, p. 170. 
The Haslam and Newton hydraulic variable power 
transmission. (2300 words & fig.) 


1935 62. (01, 669 1 & 698 

Engineering, No, 3605, February 15, p. 177; No. 3606, 
February 22, p. 205. 

HIGHFIELD (W.'‘E.). — The protection of steelwork 
by paint. (5400 words.) 


621 .43 


1935 


621 «43 
poneeer: No. 3606, February 22, p. 155. 


Air swirl in oil engines. — Paper read by Mr. Je Fr 


ALCOCK at the Institution of Mechanical Engineers, 


pore. North- Western branch. Discussion. (2 300 words.) . 
MP TSS5 As 3 621 18 


Engineering, No, 3606, ore 22) polor. 


GLINN (R. J.). — The care of modern steam-gener- 
ating plant from the water side. Paper read before the | 
Institution of Mechanical Engineers on the 25th Ja- 


nuary 1935. (2300 words, tables & fig.) 
1935 er ee 624 .42 


Engineering, No. 3606, February 22, p. 158. 
“EVANS (R. H:) & THOMLINSON (J.). — Shear- 


stress distribution in reinforced-concrete beams. — Pa- 
per read before Section G of the British Association on 
September 12, 1934. (4000 words & fig.) 


~ 1935 385. (072 & 62. (01 
Engineering, No. 3606, February 22, p. 183. 


COKER (FE. G.). — The design and equipment of 
photo-elastic laboratories. (3400 words & fig.) 


1935 62. (01 & 693 
Engineering, No. 3606, February 22, p. 188. . 


Compression test specimens for cement mortars. (300 
words.) 


1935 389 & 621 9 
Engineering, No. 3606, February 22, p. 189. 


| Measurement during machining and automatic- ee 
(1 300 words & fig.) 


1935 656 222.1 (.44) 
Engineering, No. 3606, February 22, p. 192. 


Lord MONKSWELL. — Locomotive work in France 
in 1934. (3400 words & fig.) 


1935 _ 621.43. (.42)_ 


Engineering, No. 3606, February 22, ?. 209. 
_ 240-h.p. pneumatic-tyred rail-car. (800 words.) 


tubular and H- -piles, (1 800: words & 


1935 — 62. (01 & 669 «1 


Engineering. No. 3606, February 22, p. 211. 


DOCHERTY (J. G.). — Slow bending tests on large | 


notched bars. (2000 words & fig.) 


1935 2 621 116 & 621. as | 


Engineering, No. 3606. February 22. P. 213. 


_ SHAWCROSS (G. N.). — The care of modern steam- 
generating plant from the water side. — Paper read at 
the Institution of Mechanical Engineers, London, Ja- 


nuary 25. — Discussion at the Meetine of the ‘North- 
Western Branch of the Institution, Mage share a) |) 


nuary 31. (2200 words.) 


1935 re 621 33 (45) 
Engineering, No, 3606, February 22, p. 215. 
Electric traction in Italy. (800 Shh & fig.) 


practice. (4800 2 ) 


Engineering News- Record, 


Railway track refinements - 
(dl 400 words & fig.) 


1935 


“HELEN (R, C). — Faligelded ay 


1935 


Hnigingerane NewerReioal i 2 Ud 


material. | (3 200 soon & ae 


1935 : 
Engineering News-Record, No. 3, January 


Engineering problems of the future 
symposium of special articles and d 
for the furtherance of efficient — 
by Messrs R. W. Crum, M. McClint 1 
F. T. Sheets, E. W. Tames, J: RS SES ey: M, 
Torkelson & B. E. oe we 


5. Road bridge design. — 6. ee 
ae Secondary roads..— 8. Highway pafety. Fi 


1935 oans tee + ie ae 
‘Engineering News-Record, No. 4, January { 


Concrete Senta work under desert ¢ n 
(1900 words & fig.) ; cae 


1935 i Eek 
‘Engineering News-Record, No. 4, January 24 idl 


Bituminized concrete casing for piles, in ‘see 
(2 200 words & fig.) 


sey ournal Fi ee of Transport. 


1935 Frey 
J prin Institute | of 


ben (12.000 words.) 

1935 a gts 
Journal, Institute : 
GREEN (W. E 


He ye 


Modern Transport. (London.) 


1935 G21 .33 (.42) & 625 .4 (.42) 
Modern Transport, No. 827, January 19, p. 3 


MACKINNON (L.). — Electrification of Glasgow 
District Subway. (5800 words & fig.) 


1935 385 .4 & 656 .2 
Modern Transport, No. 828, January 26, p. 3. 


Organisation of railway operating. The district 
yfficer and his staff. (3000 words.) 


1935 347 .763 & 656 
Modern Transport, No, 829, February 2, p.-3. 

PONSONBY (G. A.). — Road transport and the 
State. What is « wasteful competition »? (2500 
vords.) 

1935 621 .132.5 (.54) 


Modern Transport, No. 829, February 2, p. 4. 


4 eee locomotives for India. (400 words & 
ig. 
1935 621 .33 (.68) 


Modern Transport, No. 829, February 2, p. 5. 


Railway electrification in South Africa. (1800 
words.) 

1935 385 .1 (.47) 
Modern Transport, No. 829, February 2, p. 5. 

Railway transport in U.S.S.R. — Second five-year 
lan. (1000 words.) 

1935 ~ 621 .43 (.54) 


Modern Transport, No. 829, February 2, p. 9. 


Oil-engined railcars on Madras & Southern Mahratta 
Railway. (1200 words & fig.) 


1935 656 .1 (.42) 
Modern Transport, No. 830, February 9, p. 2. 


Development of motor transport. (1000 words.) 


1935 656 .222.1 
Modern Transport, No. 830, February 9, p. 3. 
Speed in railway working. — Fast units and their 


0ssible effects. (1700 words & fig.) 


1935 621 .139 (.42), 625 18 (.42) & 625 .27 (.42) 


Modern Transport, No. 830, February 9, p. 5. 


L. M. S. stores routine and organisation, No. 1. -— 
Purchasing of stores. (2400 words & fig.) 


1935 388 (.43) & 625 .4 (.43) 
Modern Transport, No. 830, February 9, p. 6. 
Extension of Berlin City Railway. (1200 words.) 


1935 656 .23 (.42) 
Wodern Transport, No. 830, February 9, p. 7. 


SEWELL (A. E.). — Fixing of railway rates. — 
Limited scope for agreed charges. (2500 words.) 


1935 621 .335 (.436) 
Modern Transport, No, 830, February 9, p. 8. 


STRAUSS (F.). — Electric locomotives in Austria. 
— Standard types. (650 words. 


Railway Age. (New York.) 


1935 625 .232 (.73) 
Railway Age, No. 1, January 5, p. 3. ’ 

Streamlined coaches for service on the New Haven. 
(2800 words & fig.) 


1935 621 .139 (.73) & 625 .27 (.73) 
Railway Age, No. 1, January 5, p. 7. 
Container methods used in handling C. & N. W. 


stores. (2100 words & fig.) 

1935 385 .3 (08 (.73) 
Railway Age, No. 1, January 5, p. 13. 

Interstate Commerce Commission annual report. 
(5 800 words.) 

1935 621 .43 (.73) 
Railway Age, No. 1, January 5, p. 17. 

MACDONALD (G. A.). — Diesel road locomotive 


for the Midland Continental. (1300 words & fig.) 


1935 625 .232 (.73) 
Railway Age, No. 2, January 12, p. 36. 


Norfolk & Western buys de luxe coaches. 
words & fig.) 


(1 900 


1935 625 .143.2 & 625 .143.3 
Railway Age, No. 2, January 12, p. 40. é 

MOONEY (J. R.). — Can we expect better rails ? 
(2800 words & fig.) 

1935 625 .23 (0 


Railway Age, No. 2, January 12, p. 52. 
RAGSDALE (BH. J. W.). — Materials economics in 
light-weight railway cars. (2500 words & fig.) 


1935 621 .43 (.73) 


Railway Age, No. 3, January 19, p. 70. 
Norfolk Southern buys four light rail motor cars. 
(2200 words & fig.) 


1935 656 .284 (.73) 
Railway Age, No, 3, January 19, p. 73. 

Minimizing the fire hazard in timber freight piers. 
(1100 words & fig.) 


1935 G21 s2 57 Gro) 
Railway Age, No. 3, January 19, p. 79. 


Nickel Plate receives five heavy switching locomo- 
tives, (800 words, 1 table & fig.) 


1935 385 .3 (.73) & 656 .261 (.73) 
Railway Age, No. 3, January 19, p. 82. 
Pick-up and delivery service upheld. 

& fig.) 


1935 656 .1 (.73) 
Railway Age, No, 3, January 19, p. 85. 


Burlington coaches reach the Pacific. 
& fig.) 


(3000 words 


(500 words 


wt, 
a de 
Bik: 
4 
a 

‘ 
<- 
a, 


Railway Age, No, 5, Semaetd 2, Pp 193. 


4 1935 ; 


Wood: Preservers meet in New York. AL 500° rset 


1935 621 er (73) | 
eres Age, No. 5, February 2, p. 196. BL 


First Washington-Philadelphia electric 


train : 
Pennsylvania, (1 600 words & fig.) . 


1935 385 all (.73) & 385 32 (73) | 
Railway Age, No. 5, February 2, p. 198. 


__ Legislative program eee by Co-ordinator 
_ Eastman, 


(14.000 words.) 


1935 621 .118 (.73), 621 .13 (.73) & 656 .286. GO). 
Railway Age, No. 5, February 2, p. 207. 


Number of defective locomotives continues: to in- 
crease. (700 words & fig.) 


1935 621 335 sabe! = 621 .43 (.73) 
Railway Age, No, 5, February 2 » p. 220. 


The « Flying Yankee » Wieives at Boston. 
words, tables & fig.) 


1935 
Railway Age, No. 5, February 2, p. 229. 

CLARKE (H. R.). — Burlington demonstrates eco- 
nomy of treated crossties. (3000 words & fig.) 


(6.200 


1935 
Railway Age, No, 5, February 2, p. 238. 


Co-ordinator Eastman’s labor protection plans. 
(11500 words & 1 table.) 


385 .5 (. 73) 


1935 621 .139 (.73), 625 .18 (.73) & 625 .27 (.73) _ 


Railway Age, No. 6, February 9, p. 240. 


Union Pacifie « Bitcaniaaes » supply work. 2500 
words & fig.) 


1935 656 .255 (.73) 
Railway Age, No. 6, February 9, p. 243. 


Texas & Nar Orleans installs centralized traffic 
control. (1300 words & fig.) 


Railway Engineering and Maintenance. 
(New York.) 
1935 


Railway Engineering & Maintenance, January, p. 18. 


Roofs. — Practical considerations in their applica- ie 


_ tions and repair, (2400 words & fig.) 


625 142.2 (.73) & 691 (.73)- 


| 
| Railway Biaiatte: No. oF Jan 


| transport. 


problems, ti — Earthworks. ( 


3 ie ate 
| Railway Gazette, No. 4, January 25 


ot & fig.) 


721 555° 


Railway Gazette, No. 3, fae wh 


(300 words & fig.) 


a fs 
= Vil. Public 
monstrates the safety an 
system can attain: under NS 
Me 200 words.) ; 


1935 
Railway Gazette, N GB ag anuary 


HULL (Lt.-Col. H. A.). 


1935 cg “5 at 
Railway Gazette, Nov 3.8 hates 18, 
Optical lining-up of locomo ve es, 


fig.) 


1935 
_ Progressive repair of locomo 


Details of the new system © 
locomotive works of the L.M.S 


1935 es 
Railway Gazette, No. 3, dene Tea 


Signalling on the ‘Bologna-F yreni 
(1 600 words & ie Ca Ses 
1935 


High-speed electric and - I 


625 2 


Xe 


1935 


New all-steel rollis n Be 


1935 
| Railway, Gazet 


— 83 — 


1935 621 .132.3 (.73) 
tailway Gazette, No. 4, January 25, p, 149. 


New Baldwin passenger locomotives of the 4-8-4 type 
eveloping 69 800 lb. tractive effort. (700 words & fig.) 


1935 656 .25 
tailway Gazette, No. 4, January 25, p, 152. 
A new time element relay. (350 words & fig.) 


1935 656 
tailway Gazette, No. 4, January 25, p. 157. 


The world crisis and the railways. (1600 words.) 


1935 385. (06 (.73) & 385. (091 (.~%) 
tailway Gazette, No. 5, February 1, p. 193. 


ARTHURTON (A. W.). — Impressions of overseas 
ransport. — X. Transport at the Chicago World’s 
fair, 1934. (1200 words.) 


1935 385 .4 (.94) 
tailway Gazette, No. 5, February 1, p. 195. 
Rail transport in Australia. (3700 words.) 


1935 656 .222.5 (.43) 
tailway Gazette, No. 5, February 1, p. 199. 


Dr.-Ing. LEIBBRAND. — Preparing local and inter- 
ational timetables in Germany. (1 diagram.) 


1935 621 .132.3 (.73) 
tailway Gazette, No. 5, February 1, p. 200. 


New high-speed locomotives, Baltimore & Ohio RRd, 
600 words & fig.) 


1935 625 .111 (.82) 
tailway Gazette, No. 5, February, 1, p. 202. 


Main line widening near Maldonado Junction, Cen- 
ral Argentine Railway. (1600 words & fig.) 


1935 

tailway Gazette, No, 5, February 1, p. 207. 
Some recent machine tools. Axlebox planing ma- 
hine. — High-capacity rail planer. — Duplex tapping 
machine and automatic drilling and boring machine. 
1400 words & fig.) 


621 .9 


1935 385 .2 (.73) & 656 (.73) 
Railway Gazette, No. 6, February 8, p. 231. 


ARTHURTON (A. W.). — Impressions of overseas 
ransport, — XI. American railways and their trans- 
ort competitors. Shipping enterprise by the C.P.R. at 
Vancouver. (1200 words.) 


1935 621 .135.4 
Railway Gazette, No. 6, February 8, p. 2382. 
PORTER (the late S.R.M.). — The mechanics of a 


locomotive on curved track. — VII. (3600 words & 
‘ig.) 
1935 621 .42 (.42) & 625 .154 (.42) 


Railway Gazette, No. 6, February 8, p. 239. 
-Turning locomotives by power from the brake appa- 
‘atus. (700 words & fig.) 


1935 621 133.3 (.42) & 621 .9 (.42) 
Railway Gazette; No. 6, February 8, p. 242. 

Production of steel firebox staybolts. (350 words & 
fig.) 

1935 621 .134.1 (.42) & 621 .138.5 (.42) 
Railway Gazette, No. 6, February 8, p. 243. 


New method of fitting cylinder and steamchest 
liners. (300 words & fig.) 


1935 656 .222.1 (.44) 
Railway Gazette, No. 6, February 8, p. 248. 


Astonishing locomotive performance in France. 
(2200 words.) 
1935 614, 625 .234 & 625 4 


Railway Gazette, No, 7, February 15, p. 276. 
Noise suppression on tube trains. (900 words.) 


1935 625 .143 (.73) 
Railway Gazette, No. 7, February 15, p. 278. 


Long welded rails in America. (600 words.) 


1935 625 .123 & 625 17 
Railway Gazette, No. 7, February 15, p. 284. 


HULL (Lt.-Col. H. A.). — Railway maintenance 
problems. — I]. Drainage. (1000 words & fig.) 


1935 385 .4 (.42) & 656 .2 (.42) 
Railway Gazette, No. 7, February 15, p. 286. 
Commercial research on the L.M.S.Ry. (2.000 words.) 


1935 621 135.2, 621 138.5, 625 .212 & 625 .26 
Railway Gazette, No. 7, February 15, p: 288. 


ANDREW (C. D.). — Railway wheels and axles. 
(2000 words & fig.) : 
1935 621 .132.3 (.73) 


Railway Gazette, No. 7, February 15, p. 290. 


Rebuilt 4-6-2 express passenger locomotives, Dela- 
ware and Hudson Railroad. (250 words & fig.) 


1935 656 (.54) 
Railway Gazette, No. 7, February 15, p, 296. 
Transport co-ordination in India. (1000 words.) 


1935 656 .212.6 
Railway Gazette, No. 7, February 15, p. 297. 

Handling heavy loads in goods stations, — 6-ton crane 
mounted on a six-wheeled, oil engined Thornycroft 
pene} in the service of the G.W.Ry. (1000 words & 
ig.) 


1935 656 .1 (.73) 
Railway Gazette, No. 7, February 15, p. 299. 


ARTHURTON (A. W.). — Impressions of the motor 
coach in America. (1000 words & fig.) 


1935 621 .43 (.42) 

Diesel Ry. Traction, p. 167, Supplt. to the Ry. Gazette, 
January 25, 

A new British railway Diesel engine. — Six-cylinder 


— 64 — 


Beardmore design developing 225 b.bp. at 1200 r-p.m. | 


(400 words & fig.) 


1935 621 .43 (.56) 
Diesel Ry. Traction, p. 168, Supplt. to the Ry. Gazette, 
January 25. 


Introduction 
(Damas-Hamah Ry.). 
e 


of Diesel traction in the Near East 


(1.000 words & fig.) 


621 .43 (.54) 
Supplt. tothe Ry. Gazette, 


1935 
Diesel Ry. Traction, p. 170, 
January 25, 
Welded steel Diesel railcars for India. 
fig.) 


1935 
Diesel Ry. Traction, 
January 25. 
Berlin Local Railway adopts Diesels. 
fig.) 


1935 
Diesel Ry. Traction, 
January 25, 
too Diesel railcars for Belgium. 


(S00 words & 


621 .43 (.43) 
p. 172, Supplt. to the Ry. Gazette, 


(800 words & 


621 .43 (.493) 


p. 174, Supplt.tothe Ry. Gazette, 


(600 words & fig.) 


1935 621 .43 

Diesel Ry. Traction, p.176, Supplt. tothe Ry. Gazette, 
January 25. 

Mechanical transmission with electric control. — The 


Cotal gearbox. (600 words & fig.) 


1935 621 .43 
Diesel Ry, Traction, p.177, Supplt.tothe Ry. Gazette, 
January 25. 
BASSETT (H. N.). — Diesel fuels and their selec- 
tion. (3800 words & fig.) 


1935 621 .33 (.42) 

Electric Ry. Traction, p. 263, Supplt. to the Ry. 
Gazette, February 8 

Electrification of the Sevenoaks lines, Southern 


Railway, England. (8000 words & fig.) 


Railway Magazine. (London.) 
1935 
Railway Magazine, February, p. 87. 
ALLEN. (C. J.). — British locomotive practice and 
performance. (4500 words, tables & fig.) 


1935 385 (091 (.44) 


Railway Magazine, February, p. 121. 
The metamorphosis of the French State Railways. 
(4000 words, tables & fig.) 


Railway Mechanical Engineer. (New York.) 
1935 621 .132.3 (.73) & 621 .132.5 (.73) 


Railway Mechanical Engineer, January, p. 1. 


xeneral purpose 4-8-4 type locomotives for Dela- 
ware, Lackawanna & Western. (1600 words & fig.) 


1935 621 13, 621 335 & 621 . 
Railway Mechanical Engineer, January, p. 5. 


WRIGHT (G. 1.) & McGEE (P. A.). — Motive pov 
requirements for high-speed trains. Part. II. (2: 
words, tables & fig.) 


1935 


Railway Mechanical Engineer, January, p. 9. 


Some things that must be done to build up frei 
traffic. (1100 words.) 


656 . 


1935 625 .245 (.7 


Railway Mechanical Engineer, January, p. 11. 


Bessemer orders hoppers of Pressed Steel Compan 
design. (1900 words & fig.) 


1935 
Railway Mechanical Engineer, January, p. 14. 


GRAY .(W.E.). — Determining car-wheel eccent 
city. (2400 words, tables & fig.) 


625 .2 


1935 625 .2 (0 & 669 
Railway Mechanical Engineer, January, p. 17. 

CHARLTON (E. J.). — Welded Cromansil structu: 
in railway services. (2300 words & fig.) 


1935 625 13 (0 & 656 .22: 
Railway Mechanical Engineer, January, p. 23. 
Streamlining. (1100 words.) 
Railway Signaling. (Chicago.) 
1935 313 : 656 .25 (.71 + .7 


Railway Signaling, January, p. 17. 


Signaling construction hits new low in 1934. 
words & fig.) 


(2.9 
1935 656 .256 (.73) & 656 .258 (.7 
Railway Signaling, January, p. 25. 


ROBERTS (A. A.), — Automatic interlocking on t 
Brooklyn-Manhattan Transit. (3000 words & fig.) 


1935 625 .162 (.73) & 656 .259 (.7 
Railway Signaling, January, p. 28. 


Traffic-type crossing signals on the Texas & N« 
Orleans. (2300 words.) 


1935. 625 .162 (.73) & 656 .259 (.7: 
Railway Signaling, January, p. 31. 


Crossing signals on the Chicago & North Western 
Oshkosh, Wis. (1500 words & fig.) 


1935 656 .256.3 (.73) & 656 208: os 


Railway Signaling, January, p. 33. 
Automatic interlocking on the Wabash. 


(1 800. wor 
& fig.) 3 


South African Railways and Harbours Magazine. 
(Johannesburg.) 


1935 621 .132.5 (.68) 
Seuth African Rys. & Harbours Magazine, January, 
p. 3. 
New engines for the’ South African Railways. Class 
19 C locomotives. (900 words & fig.) 


The Locomotive. (London. ) 


1935 621 .132.3 (.438) 
The Locomotive, No. 509, January 15, p. 4. 


2-10-2 passenger tank locomotive, Polish State Rys. 
(1000 words & fig.) 


1935 621 .43 (.42) 
The Locomotive, No. 509, January 15, p. 7. 


Harland & Wolff Diesel locomotive for L. M. & S. 
Ry. (500 words & fig.) 


———y 


1935 625 .253 (.47) 
The Locomotive, No. 509, January 15, p. 14. 
Two Russian air brakes. (1900 words & fig.) 


1935 
The Locomotive, No. 509, January 15, p, 26. 


The « Goodall » patent articulated drawbar and 
coupling. (950 words & fig.) 


621 .136.2 


1935 621 .135.2 (.54) 
The Locomotive, No, 509, January 15, p. 28. 


Roller oe applied to locomotive leading bogie. 
(300 words & fig.) 


In Spanish. 


Caminos de hierro. (Madrid.) 


1935 385 
Caminos de hierro, enero, p. 8. 
MONREAL (M.) & CASTILLO (M.). — La crisis 


ferroviaria y sus posibles remedios. (700 palabras.) 
(ContinuarA. ) 


Ferrocarriles y Tranvias. (Madrid.) 


1935 656 .23 (0 
' Ferrocarriles y Tranvias, enero, p. 2. 

' ALFONSO (#.). — La complejidad de la tarifica- 
cién, (3000 palabras.) 


1935 
Ferrocarriles y Tranyias, enero, p. 6. 
GARCIA REYES (C.). — Sefiales para proteccién y 
control de anormalidad de itinerario. (2400 palabras & 
fig.) 


656 .25 


ln 


Ingenieria y Construccién. (Madrid.) 
1935 624 (.3) 


Ingenieria y Construccién, febrero, p. 78. 


OCASADO (C. F.). — Las estructuras durante 1934. 
(3000 palabras & fig.) 


Revista de Ingenieria Industrial. (Madrid.) 


1935 621 .135.3 & 625 .213 


Revista de Ingenieria industrial, enero, p. 2. 


LAFFITTE (C.). — El funcionamiento de la sus- 
pension de vehiculos, (6 800 palabras & fig.) 


Revista de Obras Publicas. (Madrid.) 


1935 624 6 
Revista de Obras Publicas, n° 4, 15 de febrero, p. 64. 


CASADO (C, F.). — Teoria del arco. (1 100 palabras, 
6 tablas & fig.) 


1935 624 .63 (.460) 
Revista de Obras Publicas, n° 4, 15 de febrero, p. 70. 
VILLALBA GRANADA (C.). — Puente de 538 me- 


tros-de longitud sobre el rio Guadiana, en Lobén (Ba- 
dajoz). (3000 palabras & fig.) 


In Italian. 


La tecnica professionale. (Firenze.) 


1935 621 .133.7 


La tecnica professionale, febbraio, p. 33. 
MENGHI (S.). — Le prove di collaudo e di controllo 
degli apparecchi di alimentazione di acque in caldaia. 


— Parte II. Preriscaldatori tipo « Knorr ». (4200 pa- 
role & fig.) 


1935 625 .245 
La teenica professionale, febbraio, p. 42. 
PEDEMONTI. — Carro speciale a piano ribassato 


per il trasporto di colli molto pesanti portata 100 tonn. 
(800 parole & fig.) 


1935 . 621 .333 


La tecnica professionale, marzo, p. 68. 

DI MAJO. — I principi teorici dell’ avviamento e 
della regolazione di velocitaé nei motori a corrente con- 
tinua. (3300 parole & fig.) 


1935 651 


La teenica professionale, marzo, p, 76. 


La meccanizzazione nelle contabilita delle officine di 
grande riparazione. (1600 parole & fig.) 


— 56 — 


-L'Ingegnere. (Roma.) 


1935 693 


L’Ingegnere, n° 2, 16 gennaio, p. 68. 
UMILTA (M.). — Cementi ed agglomeranti cemen- 
tizi.. (500 parole.) 


1935 656 (.45) 
L’Ingegnere, no 4, 16 febbraio, p. 130. 

NISSIM (R.). — La questione dei: trasporti- terre- 
stri, (4500 parole.) 


Rivista tecnica delle ferrovie italiane. (Roma.) 
1935 625 .244 (.45) 


Rivista tecnica delle ferrovie italiane, 15 gennaio, p. 1. 


FORTE (G.). 
ortofrutticoli. (3300 parole & fie.) 


1935 62. (01 


Rivista tecnica delle ferrovie italiane, 15 gennaio, p. 10. 
STECCANELLA (A.), — Modalita di CERES della 
ghisa grigia in getti. (2 400 parole.) 


In Dutch. 


De Ingenieur. (Den Haag.) 


1935 62. (01 & 669 


De Ingenieur, N* 8, 22 Februari, p. E 31. 

DORGELO (H. B.) & DE GRAAF (J. E.). — Critische 
studie over de mogelijkheden van het meten van 
elastische spanningen met Réntgenstralen, (2500 woor- 
den & fig.) 


— HEsperienze pratiche di trasporti | 


1935 “38 
De Ingenieur, Nr 9, 1 Maart, p. V. 13. 


VAN SCHOUWENBURG (W. H.). — Motor-tractie 
op spoorwegen. (1600 woorden & fig.) 


621 .43 


1935 
De Ingenieur, N* 9, 1 Maart, p. Bt, 17: 


62. (01 


EMPERGER (F.), — Erlaubte und « zulissige > 
Druckspannungen im Eisenbetonbalken. (3400 woor- 
den.) 


Spoor- en Tramiwegen. (Utrecht.) 


1935 656 .213 (.492) 


Spoor- en Tramwegen, N* 4, 12 Februari, p. 79. 


PLOMP (A.). — De Rotterdamsche Spoorwegen en 
hun toekomst. (3200 woorden & fig.) 


1935 385 (.44) 


Spoor- en Tramwegen, N* 5, 26 Februari, p. 110. 

De organisatie en de huidige toestand der groote 
Fransche Spoorwegmaatschappijen. (1700 woorden & 
fig.) 


In Portuguese, 


Gazeta dos Caminhos de ferro. (Lisboa.) 
1935 385 .1 


Gazeta dos caminhos de ferro, n° 1131, 1 de fevereiro, 
p. 57; no 1132, 16 de fevereiro, p. 79. 
SOUSA (F. de). — A crise dos nossos caminhos de 
ferro. (2000 palavras.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poincon; Bruxelles. 


MONTHLY 


BIBLIOGRAPHY OF RAILWAYS ®. 


PUBLISHED UNDER THE SUPERVISION OF 


P. GHILAIN, 
General Secretary of the Permanent Commission of the International Railway Congress Association. 


MAIL (1935) 


[ 016. 385. (02 ] 


I. — BOOKS. 


In French. 


1935 385. (01 (.66) 


CAMUT (G.). 

Une expérience de réalisation ferroviaire africaine : 
le Chemin de fer Franco-Ethiopien de Djibouti 4 Addis- 
Abeba. 

Paris, Comité de Afrique francaise, 21, rue Cassette. 
1 brochure, 75 pages. (Prix: 6 fr. francais.) 


1935 621 3 


CURCHOD. 
Memento d’électrotechnique. Tome IV. Applications 
de lélectricité. 


Paris (6e), Dunod, 92, rue Bonaparte. 1 volume (14 x 
22), 832. pages et 639 figures. (Prix : 136 fr. francais.) 


1935 691 & 693 


MACHE (A,). 

Ciments et mortiers. 

Paris, A. Colin. 1 volume, 212 pages et 51 figures. 
(Prix : 10.50 fr. franeais.) 


1935 625 .23 (0 


Voitures métalliques. 

Bruxelles, Union des Constructeurs belges de Maté- 
riel de chemins de fer (voitures), 21, rue des Drapiers. 
1 volume (22 x 29 em.), 48 pages, 42 figures. (Prix : 
10 fr. belges.) 


— 


In German. 


1934 & 1935 691 & 721 9 


_ Handbuch fiir Eisenbetonbau. Herausgegeben von 
F. EMPERGER. 4. Auflage, 4. Band, 1. und 2. Liefe- 
rung. Stiitzmauern und Grundbau. Von 0. MUND 
und O. COLBERG. 

Berlin, Wilhelm Ernst & Sohn. 1. Lfg.: 96 Seiten 
und 116 Abbildungen. 2. Lfg.: 97 bis 192 Seiten und 
Abbildungen. (Preis je Lfg.: 6.60 R. M.) 


1935 
PIWOWARSKY (E.), 
Allgemeine Metallkunde. 
Berlin, Gebriider Borntraeger. 1 
295 Abbildungen. (Preis : 


1935 
PROBST (E.). 

Grundlagen des Beton- und Eisenbetonbaues. 

Berlin, J. Springer. 1 Band, 345 Seiten und 211 
Abbildungen. (Preis: 22.50 R. M.) 


669 


Band, 248 Seiten, 
15.80 R. M.) 


691 & 721 9 


In English. - 


1935 65 
DAVIES (H. J.). — M. Sc. 

Precision workshop methods. 

London. W. 1. Edward Arnold and Co., 41, Maddox 
Street. (Price: 20 sh. net.) 


1935 659 (.42) 

Facts about British railways. 

London, S. W. 1. The British Railway Press Office, 
35, Parliament Street. A pamphlet of 31 pages and 
a map. 


1935 
FRANKLAND (F. H.). 


Suspension bridges of short span. 
New York. Published by American Institute of Steel 


624 5 


Construction. (6 X 9 inches), 128 pages, halftones and 
line drawings. (Price: $ 3.50.) 
1935 385. (08 (.593) 


GOVERNMENT OF SIAM. 

Thirty-sixth annual report on the administration of 
the Royal State Railways for the year Buddhist era 
2475 (April Ist. 1932 — March 31st. 1933.) 

Bangkok. Printed by the R. S. R. Printing Office. 
49 pages, 9 tables, figs. and a map. 


1935 
INGLIS (C. E.). 

A mathematical treatise on vibration in railway 
bridges. 

New York. The MacMillan Co. (7 x 11 inches), 203 
pages, line drawings and tables. (Price: $ 7.50.) 


624. (0 


eee eee e —— 
(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
conjointly with the Office Bibiagraphique International, of Brussels. (See « Bibliographical Decimal Classification as applied to 
Railway Science », by L. WeIssenBrucu, in the number for November 1897, of the Bulletin of the International Railway Congress, 


p. 1509). 


¥ 
a 


<< 


1 i 
: ~ ONEIL (F. W,). 


vs 


SCHMIDT (Edward C.), professor of railway engineer- 


Annales des ponts et chaussées. (Paris.) ie 20 
1935 624 .5 (.44) 1935 : Thos . 
_ Annales des ponts et chaussées, janvier, p. 77. 
BACHET. — Note sur la reconstruction des ponts 
suspendus dans le Département du Loiret. (11000 | 
mots & fig.) Phin 
Annales des travaux publics de Belgique. _ bask 
(Bruxelles.) Chronique des transports, No. 6, 26 mars, 


-f Amérique. (13 600 mots.) 


Compressed air Data. a‘ é 
New York City. Published by Compressed Air Ma- - 
gazine, Bowling Green Building. (4 x 7 inches), 394, 
_ pages, halftones, line cuts and tables. (Price : $ 3.00.) 


> 


1935 625 .2 (0 & 656 pS hee 


ing. 
Freight train resistance, its relation to average car | London. . d 
weight. - ; 455 pages: (7 TOPE 


-[ 016. 585. (05 | ‘act 

II]. — PERIODICALS. 
a Se 1935 ' , <) 
In pat Bull. de Union intern. des ch. di 


_ Le premier rapp 


“1 routier @Allemagne. | id 000 | 


La coordination du rail et de la rout. 
1935 62. (OL & 691 
Annales des travaux publics de Belgique, février, p. 9. a a EE BOE) es 
CAMPUS (F.). — Dégradation de pieux en béton ’ 
armé par le battage. (9600 mots & fig.) ' : Génie civil. (Paris.) eye 
ae 1935 tee) Wah 62 
Arts et Métiers. (Paris.) ; 
1935 hee 691 
Arts et Métiers, février, p. 17. 
KUSS (G.). — Un nouveau matériau: Le béton ie) re 
é. (2200 ts & fig.) - amare, 
armé. ( mots ig.) . 1935 | 
"1985 °° 621 .43 Génie civil, No. 2743, : 
Arts et Métiers, février, p. 20. 
PUJOL (J.). — Le premier autorail francais 4 2 


moteurs ee sur bogies. (6500 mots & fig) | 


Bulletin de l'Union internationale ie 
des chemins de fer. (Paris.) 4 


1935 385 73) | se - PERSOZ oi vi : 
Bull. de Union intern. des ch. de fer, février, Pp. BYe. | chines. et les” moyens d 


La situation des chemins de fer aux Etats-Unis _méta 


Ea srges 


1935 621 .392 | 


‘énie civil, No. 2744, 16 mars, p. 259. 


Instruction provisoire du Ministére des Travaux pu- | 


lics, pour l’exécution des charpentes et ponts en acier 
vee assemblages soudés 4 l’are électrique. (2700 mots 
¢ fig.) 


1935 624 .63 
xénie civil, No. 2744, 16 mars, p. 262. 
MAILLART (R.). — La construction des ponts en 


yéton armé, envisagée au point de vue esthétique. 
900 mots & fig.) 


La Traction électrique. (Paris ) 
1934 621 .335 (.44) 


La Traction Electrique, octobre-novembre, p. 180. 


WERZ (H.). — Les locomotives des chemins de fer 
le Saint-Georges-de-Commiers 4 la Mure et de la Mure 
1 Gap (Isére). (7 800 mots, 2 tableaux & fig.) 


“Le Container. (Paris.) 
1935 656 .225 (.43) & 656 .261 (.43) 


Le Container, février, p. 2. 


SOMMERLATTE (P.). — Le container de petite 
sapacité en Allemagne. (1000 mots.) 


1935 656 .225 (.493) & 656 .261 (.493) 
Le Container, février, p. 4. 
- Les containers en Belgique. (800 mots & fig.) 


1935 656 .225 (.43) & 656 .261 (.43) 
Le Container, février, p. 7. 
_ Prescriptions provisoires relatives 4 la construction 


les petits containers appartenant aux Chemins de fer 
fu Reich. (2800 mots.) 


Les Chemins de fer et les Tramways. (Paris.) 
1935 656 


Ses Chemins de fer et les Tramways, mars, p. 57. 


Le Chemin de fer automobile et la déflation des 
cransports. (2 300 mots.) 


1935 385 .1 (01 & 625 617 
ies Chemins de fer et les Tramways, mars, p. 59. 


| DESGARDES (E.). — Le matériel roulant pour les 
themins de fer coloniaux. (6 300 mots.) 


1935 
ues Chemins de fer et les Tramways, mars, p. 62. 

' Electrification de Sevenoaks (Banlieue sud-est du 
Southern Railway). (4700 mots & fig.) 


1935 ‘i 621 133.1 
ses Chemins de fer et les Tramways, mars, p. 66. 


Chauffage des locomotives au mazout. (4000 mots 
© fig.) 


621 33 (42) _ 


1935 625 .255 
Les Chemins de fer et les Tramways, mars, p. 69. 
Frein électro-magnétique sur rail. (1700 mots & fig.) 


1935 656 .253 


Les Chemins de fer et les Tramways, mars, p. 71. 


Répétition automatique de signaux 4 indications 
multiples. (3200 mots & fig.) 

1935 621 .33 (.44) 
Les. Chemins de fer et les Tramways, mars, p. 74. 

GLATIGNY. — Lrélectrification de la ligne d’Ar- 
genteuil. 

Les transports modernes. (Paris.) 

1935 625 .234 
Les transports modernes, janvier-février, p. 2. 

KEULEYAN (L.). — Conditionnement de l’air dans 
les yoitures 4 voyageurs. (2800 mots & fig.) 

1935 669 
Les transports modernes, janvier-février, p. 7. 

RENAUD (F.). — Le nickel dans lautomobile et 


dans les chemins de fer. (4000 mots, 1 tableau & fig.) 


L’Ingénieur-Constructeur (Paris.) 
1935 624 .61 (.44) 


L’Ingénieur-Constructeur, janvier-février, p. 3297. 


CAMBON (J.). — Le nouveau pont du Diable sur 
VHérault. (4500 mots & fig.) 


L’Ossature métallique. (Bruxelles. ) 
1935 


L’Ossature métallique, février, p. 82.: 


MARNEFFE (A. de). — Considérations sur le calcul 
de la poutre-échelle ou poutre 4 étrésillons. (3000 
mots & fig.) 


624 .2 


Revue générale des chemins de fer. ( Paris.) 
1935 621 132.3 (.44) & 621 134.3 (.44) 


Revue générale des chemins de fer, mars, p. 259. 


CHAPELON (A.). — Locomotives 4 grande vitesse 
& bogies et a4 4 essieux accouplés compound a 4 cylin- 
dres 4 large circuit de vapeur, haute surchauffe et 
distribution par soupapes provenant de Ja transforma- 
tion des locomotives « Pacific » & roues motrices de 
1.85 m. de diamétre, séries 4501 4 4570 de la Compagnie 
WVOrléans. (Suite et fin.) (30000 mots & fig.) 


1935 656 .272 (.44) 


Revue générale des chemins de fer, mars, p. 334. 


TAFFIN DE GIVENCHY. — Ramassage des plis 
en marche sur le Réseau du Nord. (2200 mots & fig.) 


Wena ~ 
‘ 


_ 
a4 


a es 


Pe ad fa ee 
' we 


Die Lokomotive. (Wien.) 
1935 621 .132.1 (.493) 
Die Lokomotive, Marz, S. 41. 


Belgische Lokomotiven der Nachkriegzeit. I. (3 400 | 


Worter und Abb.) (Fortsetzung.) 


Elektrische Bahnen. (Berlin.) 
1935 621 33 (.43) 
Elektrische Bahnen, Januar, S. 3. 
TETZLAFF (H.). — Elektrisierung der Reichsbahn- 
strecke Halle-Magdeburg. (5300 Worter, 1 Karte und 
Abb.) 


1935 : 
Elektrische Bahnen, Januar, 8. 12. 


-REIMANN. — Die Fernleitung fiir die Strecke Halle- 
Kothen-Magdebure. (3200 Wéorter und Abb.) 


1935 621 .332 (.43) 


Elektrische Bahnen, Januar, 8. 19. 


HOLZ. — Die Fahrleitung der Strecke Halle-Mag- | 


deburg. (2400 Wéorter und Abb.) 


Glasers Annalen. (Berlin.) 


1935 : 
Glasers Annalen, Heft 4, 15. Februar, 8S. 27. 


GAEBLER (G. A.). — Das Anheben von Lokomotiven 
mit Barrenrahmen und die dabei zu erwaitenden Bie- 
gebeanspruchungen des Rahmens. (1900 Worter und 
Abb.) 


1935 
Glasers Annalen, Heft 4, 15. Februar, S. 31. 


WILEKENS. (E.). — Sicherung der Weg iper eae: 
durch Blinksignal. (1200 Wéorter und Abb.) 


656 .254 


Organ fir die Fortschritte des Eisenbahnwesens. 


(Berlin. ) 
1935 , 621 .138.2 
Organ fiir die Fortschritte des Hisenbahnwesens, Heft 6, 
15. Marz, ‘SS. 18: 


VELTE. — Grundsitze fiir die prstelians yon Brenn- 
stoffmischanlagen, (2300 Worter, 1 Tafel und Abb.) 


1935 621 .43 (.43) 


Organ fiir die Fortschritte des Hisenba bane eans Heft 6, | 


15. Miarz,.S. 104. 
NIEDERSTRASSER. — 
der Deutschen Reichsbahn mit 25 P.S.-Leistung. 
Worter und Abb.) 


Binheitsklemlokemotiven 


621 .138.5 


621 .332 (.43) 


(2300 


fetes bx ee S. 11 
' ENGEL (R.). ) uche iiber d 
von Heizrohren in n Robrplatten, ius 10 
Abb.) ‘ ay ee 2 


Po ee 


: Zeitschrift des Tose Deutscher 


1935 : bee 


dern von — Aide cae” 
und Abb.) 


_ 1935 


METER ay = ‘Krutte ned sancti I 
schienen-Oberbau. (2600 Warter, 6 [els und A 


Zeitschrift fiir das gesamte Eisenbabn- i+ 
Sicherungswesen. (Berlin.) — 


1935 625° 162 
Zeitschrift fiir das gesamte Eisenbahn Sicherungswes: 
Nr. 4, 10. Mirz, Seite 


BUDDENBERG. — Die Reichsbahnschranke. (3 6( 
Worter und Abb.) (Fortsetzung folgt.) age: 


1935 656 .254 (.43 
Zeitschrift fiir das gesamte Hisenbahn Sicherungswe $e 
Nr. 4, 10. Miirz, S. 44, ai 


HOFMANN (F.). — Versuch 
beeinflussung fiir punktweise gkeit 
zung bei Saalfeld. (3 000 Worteer und Abb.) — 


Zeitung des Vereins 
Eisenbahnverwaltungen. ( 


1935 ; 
Zeitung des Vereins mitteleurop 
Nr. 10, 7 Mirz, S. 197. 


FOHLINGER (H.). e 
und Bodens fiir Wiseubahns ind 
nalsozialistischen Deutschland, 


de Ate Leipzig - Technical Fair. 
-| be continued.) 


ignle oe 
é hee: 4 +56 


r 1 new mrreatalined™ high powered 
pene The Commodore Vanderbilt. 


ents ‘and Cay baw be pares 


“i 62. (OL & ee 
4129, March 1, p. 219. 

).— fA reflection meter and its ap- 

500. words and fig.) 


627 .82 (.73) 


45, 


(4000 words and fig.) (To 


1935 


(700 words and fig.) 


1935 
Engineer, No. 4131, March 15, p. 268. 
Institute of Metals. Annual meeting in London, 


669 (06 (.42) 


| March 6th and 7th, 1935. — Corrosion-fatigue of dur- 
alumin, by Messrs ‘GERARD and SUTTON. — Atmo- 


spheric action in fatigue, by Messrs. H. J. GOUGH and 
D. G. SOPWITH. — Atmospheric corrosion, by Mr. J. 
C. HUDSON. (5200 words.) 


1935 
Engineer, No. 4131, March 15, p. 270. 
High-speed railway runs. (700 words, 1 table aud 


fig.) 


656 .222.1 (.42) 


1935 627 (.44) & 656 .213 (.44) 
Engineer, No. 4131, March 15, p. 279. 


New harbour works at Dunkirk. 


(3 400 words and 
fig.) (To be continued.) 


Engineering. (London.) 


1935 656 .222.1 (.44) 


| Engineering, No. 3607, March 1, p. 217. 


Lord MONKSWELL. — Locomotive work in France 


in 1934. (1600 words and fig.) 
1935 624 .2 
Engineering, No. 3607, March 1, p. 219. 


CAPPER (P. L.). — Maximum bending moment and 


shearing force diagrams for moving loads. (3 000 
words and fig.) 

1935 627 (.56) 
Engineering, No. 3607, March 1, p. 221. 

The construction of Haifa Harbour, Palestine. (4300 
words and fig.) : 

1935 621 .43 (.44) 


Engineering, No. 3607, March 1, p. 226. 
The Renault rail car. (2300 words and fig.) 


1935 i 621 .16 


| Engineering, No. 3607, March 1, p. 231. 


High-pressure boiler troubles, (1500 words.) 


Zoi) 1935" 62. (064 (43) 
En neer, No. 4130, March 8, p. 247; No. 4131, March 
- 272, 


: "62. (01, 621 .39 & 669 
43) | Engineer, No. 4130, March 8, p. 249. ° 


Inspection of engine components by ine « Magna-_ 
| Flux » method. 


i” ps gle ee 


NET paper “andl 
: fig.) 
“i 1935 656 .212.6 (a2) 
: Engineering, No. 3607, March 1, p. 238. 
6-ton mobile crane. (900 words and fig.) 


| | Engineering ‘News-Record, 
h Engineering in foreign 
- fig.) 


1935 ~ 


1935 . a0.) gagtet co). 
Engineering, No. 3608, March 8, p. 244. bet 
> The running characteristics of rolling stock. (2 800 } 


words.) : | Engineering News-Record, 
‘ . eee ome . | New paving-brick ieee dev 
- 1935 621 132.6 (.42) | (2000 words and tg) me 
ae Engineering, No. 3608, March 8, p. 263. aa — 


1935 ; 
Engineering | News- Record, No. 8, 


Planting bridge-pier work for efficient 
(1 700 words and fig.) we < 


2-6-2 type tank locomotive for the London Midland 
& Scottish Ry. (300 words and fig.) 


ie 1935 669 1 


ae? Engineering, No. 3609, March 15, p. 279. Tes 

an Cold pressing and drawing. (2200 words.) 1935 

Pe Engineering News-Record, No. 8, ) 

as sy 1935 62. (01 | KEPLINGER (R. B.). — Properties 
Engineering, No. 3609, March 15, p. 285. 


revealed by tests. (900 wena | 


Notch brittleness in large bars. (2300 words.) 


1935 669 (06 (.42) 
Engineering, No. 3609, March 15, p. 289. 


; The Institute of Metals. — Corrosion-fatigue proper- 
ties of duralumin. — Atmospheric action in fatigue. — 


1935 | 


JOHNSTON (B.). — “Torsion i 
750 000-in.-Ib. capacity. (600 words and 


1935 wi 624 (0 & 


s Effect of atmospheric exposure on non-ferrous wires. 

< (4200 words.) (To be continued.) Engineering News-Record, No. 8, February 

el; BURKEY (J. R.). — Reinforced 

ve ; in Ohio bridge. a 200 words. and fig.) 

a Engineering News-Record. (New York.) 1935 

. 1935 624 .0 (.73) & 624 .6 (.73) 

a Engineering News-Record, No. 5, January 31, p: 147, railway fills. 

_ Timber arch of 180 ft. span uses metal ring connec- — 

- tors. (1500 words and fig.) 1935 > ’ * ; 

2: | Engineering News-Record, No. 10, wade 4, 5 

o 1935 62. (01, 625 122 & 627 82 | JORDAN (A. F.). — Papas of design thé 

fees Engineering News-Record, No. 5, January 31, p. 150. steel bridge eee io oe Gs bbe words.) 

4 oe (E. A.). — Field-testing devices for hydraulic : % a 

x fills. (1900 words and fig. =< <x hire leer, 
ee Journal, Permanent Mania 


1935 . : 624 1 (.73) 


1934 oS ae 
Engineering News-Record, No. if February 14, p. 239; | Journal, Dew, Way Instit tne 
No. 8, February 21, p. 278. he Pa 370. m. Way titution, 


PURCELL. (C. H.), ANDREW (CH. E.) & Woop- | 
RUFF (G. B.). — Difficult problems overcome in sink- | 


BOWLER (F. T.). — ee cin stepers. (32 
- ing deep caissons. (6 300 poe and fig.) ' at ae 


| words and fig.) 


; 193 4 a : ashd arid 
1935 : a 55 Journal, Perm. Way Institution, Part ‘ 
Engineering News-Record, No. 8, February 21, p. 271.] pp. 279, 
WILCOX (S. W.). — Prospecting for road metals A survey of some sieaallne id 
by geophysics. (2900 words and fig.) : 7 and fig.) 


1935 313 : 621 .139 (.73), 313: 625 .18 (.73) 


& 313: 625 .27 (.73) 


== §3.— 
1934 654 & 656 .284 
Journal, Perm. Way Institution, Part III, Dee mbes 
p. 393. 


DYKE (A. W. M.). — Snowstorms and railway tele- 
graphs. (5000 words and fig.) 


1934 389 & 625 .14 
Journal, Perm. Way Institution, Part III, December, 
p. 306. 
THOMAS (T. J.). — Measuring up quantities in 
track work. (4000 words.) 


1935 625 .144.4 (.62) 

Journal, Perm. Way Institution, Part III, December, 
p. 316. 

CATES (F. G.). — Track tools in Sudan (1700 


words and fig.) 


Railway Age. (New York.) 


1935 385 .113 (.73) 
Railway Age, No. 4, January 26, p. 101. 

PARMELEE (Dr. J. H.). — A review of railway 
operations in 1934. (8200 words and tables.) 


1935 656 .222.1 (.73) 
Railway Age, No. 4, January 26, p. 108. 


DOSTER (R. A.) & LAYNG (CH.). — Speed an 
outstanding development in 1934. (3900 words and 
fig.) 

1935 385. (061.4 


Railway Age, No. 4, January 26, p. 113. 

LANE (H. F.). — Association of American Railroads. 
— Progress being made in organizing the mani-fold 
activities of new set-up (1200 words and fig.) 


1934 347 .763 (.73) & 385 .3 (.73) 
Railway Age, No. 4, January 26, p. 120. 

LANE (H. F.)..— The outlook for transportation 
legislation. — Co-ordinated regulation of competing 
carriers appears probable, (3600 words.) 


1934 385 .1 (.71) & 385 .4 (.71) 
Railway Age, No. 4, January 26, p. 123. 


LYNE (J. G.). — Amalgamation issue pushed to fore 
in Canada. (2800 words.) 


1934 385 .113 (.72) 
Railway Age, No. 4, January 26, p. 126. 

PROCEL (N.). — Mexican Railways returning to 
prosperity. (2000 words and fig.) 


1935 385 .1 (.71) 
Railway Age, No. 4, January 26, p. 129. 

LYNE (J. G.). — Narrow market movement marks 
financial doldrums of 1934. (2000 words and 9 tables.) 


1935 313: 625 .1 (.71 + .73) 
Railway Age, No. 4, January 26, p. 136. 

BOYD (G. E.). — Railway construction at low ebb. 
(1900 words, tables and fig.) 


Railway Age, No. 4, January 26, p. 142. 


STEEL (D. A.). — Cost of railway material higher 
in 1934. (4400 words, tables and fig.) 


1935 313: 621 13 (il == .73) 
Railway Age, No. 4, January 26, p. 155. 


ART (We. de) Locomotives ordered in 1934. 
(1000 words and tables.) 


1935 313 : 625 .24 (.71 + .73) 
Railway Age, No. 4, January 26, p. 158. 


KRAEGER (F. W.). — Freight cars ordered in 1934. 
(900 words and tables.) 


1935 313: 625 .23 (.71 + .73) 
Railway Age, No. 4, January 26, p. 161. 


KRABHGER (F. W.). — Passenger car orders in 1934. 
(900 words and tables.) 


1935 621 .43 (.73) 
Railway Age, No. 4, January 26, p. 163. 

PECK (C. B.). — More articulated motor trains or- 
dered than in 1933. (900 words and tables.) 


1935 313 : 656 .254 (.71 + .73) 
Railway Age, No. 4, January 26, p. 164. 

FRENCH (0. C.). — Communication service helds 
its own. (1500 words.) 


1935 
Railway Age, No. 4, January 26, p. 167. 

LAYNG (CH.). Rail-highway co-ordination no 
longer experimental. (1800 words and 1 table.) 


656 (.73) 


1935 656 .224 (.73) & 656 .231 (.73) 
Railway Age, No. 4, January 26, p. 170. 


Modernization of passenger service recommended. 
(5400 words and fig.) 


1935 624. (0 (.73) 
Railway Age, No. 7, February 16, p. 262. 


Use light weight ballast floor on bridge designed for 
open deck. (3000 words and fig.) 


1935 621 132.3 (.73) & 621 .132.5 (.73) 
Railway Age, No. 7, February 16, p. 267. 


Lackawanna receives twenty more 4-8-4 type locomo- 
tives. (1700 words, 2 tables and fig.) 


1935 . 625 .162 (:73) & 656 .259 (.73) 
Railway Age, No. 7, February 16, p. 271. 

Automatic crossing gates on the Illinois Central. 
(1800 words and fig.) 


1935 625 .13 (.73) & 693 (.73) 
Railway Age, No. 8, February 23, p. 290. 


Excellent plant expedites tunnel lining on Illinois 
Central. (2600 words and fig.) 


and fig.) 


321 .132.! bcc 


Pee Age, No. 8, February 23, p. 295. 


HELMBRIGHT (H. H.) & LEE (F. B.). fe What. is 


the best way to light passengers cars. (1200 weed 
1935 621 116 (.73) | 

Railway Age, No. 8, February 238, p. 297. 
Smokeless combustion of powdered coal. 


Conn., power plant. (800 words and fig.) 


1935. 
Railway Age, No. 8, February 23, p. 303. 

HALL (U. K.). — Progress and problems of purchas- 
ing and stores departments. (4400 words.) 


1935 621 .43 | 
Railway Age, No. 8, February 23, p. 306.. 
Highway equipment on rails. — Cotton Belt trans- 


forms motor coaches into rail cars with excellent re- 


sults. (1200 words and fig.) 
Railway Engineering and Maintenance. 
(Chicago.) ! 
1935 625 142.2 (.73) & 691 (.73) 


Railway Engineering and Maintenance, February, p. 76. 


CLARKE (H. R.). — Saving a million crossties a 
year. (3200 words and fig.) 


1935 624. (0 (.73) & 691 (.73) 


Railway Engineering and Maintenance, February, p. 79. 


REAR (G. W.). — Sixty years experience with treat- | 


ed timber. 


1935 12), ) Gis): 
Railway Engineering and Maintenance, February, p. 82. 

ROOFS. — Asbestos shingles — how to apply them. 
(1800 words and fig.) 


1935 


(3 100 words and fig.) 


Drying up incessantly wet tracks. 
fig.) 


1935 


(4600 words and 


Railway Engineering and Maintenance, February, p. 89, i 


Treating timber better. 


1935 


(1600 words and fig.) 


' How far behind in maintenance of way. 
words and fig.) 


aa ple 
Haven disposes of smoke electrically at its Cos Cob, | 


621 .139, 625 18 & 625 .27— 


691 | ae 
i} Railway Gazette, No 


| Railway Gazette, No. 8, Februar. 


625 123 (.73) | 


' Railway Engineering and Maintenance, February, p. 84. | 


625 .17 (.73) | 
Railway Engineering and Maintenance, March, p. 144. | 
(2700 _ 


fig.) 


words and fig.) K 


1935 


625 J 
e, March, 


1935 : ee 
Railway Gazette, Ne 8, Febru 
ARTHURTON (A. W.). — 
transport. — XII. — W) 
terms of comfort and e 


1935 


Systematic maintenance of per 
words and 2 tables.) 


a 6h 


‘South aEScaen Ae os 2 Gyre one 
and fig.) a 


tee 


wes French ine te en ane worst 


1935 


Increasing ‘the. erredey of “expre 
Eastern Railway of France. 
and fig.) 


1935 


Manufacture of paneer units. 
fig.) 


1935 2 ne 


PaenMaric- ell Maile on pte ; 


1935 


Astonishing locomotive od 
(3 000 words.) 2 ie 


1935 


: 385. (08 (.42) 
" 1, p. 402. 
1 of the Great Western 


656 .283 (.42) 
p. 412, 

n reports : between 
Oct. 2, 19384; Worm- 

shunt, L. N. HK. Ry. 

ds and tig, 


621 .135.4 


“10, Meret 8, p. 432. 


at VIII. (3800 words 


621 392 & 621 138.5 
No. 10, March 8, p. 435. 

W.). — The application of welding to 
AF 000 words and fig.) 


385. (091 (.64) 


ome Bais ih pee 2 700 words and 


621 .132.5 (.85) 
tte, ms 10; March 8, Pe 443. 


. 385 «(08 (.42) 
), March 8, p. 450. 
1eeting of the Southern Railway 


ie 385 (08 (.42) 
» 10s, March, 8, p. 455. 
) poe nae of the London 
(12000 words.) 


625 .17 


= allay maintenance 
(1500 words and 


| words and fig.) 


) | Railway Gazette, No. ul, March 15, p. 503. 


vil words, 1 table and 1 map.) 


and North Eastern Ry. 


— The mechanics of a | 


in Austria. 


7, 656 222.1 (42) 
; the. No. 11, “March 15, p. 501, 
ails of the L. N. E. Ry. record run, (1 700° 


1935. 656 4 oe 


Railway shareholdings in road _ transport. 


1935 
Railway Gazette, No. 11, March 15, p. 509. 

The locomotive that holds world speed records. 
words and fig.) 


1935 621 .134.1 (.42) & 621 138.5 (.42) 
Railway Gazette, No. 11, March 15, p. 511. 


THOM (R. A.). — Built-up axles for modern express 
locomotives. (2100 words and fig.) 


1935 385 (08 (.42) 
Railway Gazette, No. 11, March 15, p. 522. 

The twelfth ordinary general meeting of the London 
(10 000 words.) 


(650 


1935 
Diesel Ry. Traction, p. 358, Supplt. to the Ry. Gazette, 
February 22, 


Diesel traction development in Spain. 
and fig.) 


1935 621 .43 (.54) 
Diesel Ry. Traction, p. 362, Supplt. to the Ry. Gazette, 
February 22. 


Madras and Southern Mahratta railcars, 
and fig.) ; 


1935 


(1500 words 


(800 words 


621 .43 (.436) 


| Diesel Ry. Traction, p. 366, Supplt. to the Ry. Gazette, 


‘February 22. 
-KAAN (E. R.)— New Diesel railcars and locomotives 
(800 words and fig.) 


1935 621 .43 (.494) 
Diesel Ry. Traction, p. 368, Supplt. to the Ry. Gazette, 
February 22. 


Diesel railcars on Swiss private railway. 
and fig.) | 


1935 


(500 words 


621 .43 (.492) 


Diesel Ry. Traction, p. 369, Supplt. to the Ry. Gazette, 


February 22. 
The Dutch Diesel train failures. 
fig.) 


1935 


(3 200 words and 


621 .43 


| Diesel Ry. Traction, p. 372, Supplt. to the Ry. Gazette, 


February 22. 
Direct-drive Diesel locomotives for high speeds, 
words and fig.) 


(750 


(900 


621 .132.3 (.42) 


621 .43 (.460) | 


‘ 


1935, 


Electric ae Traction, p. 479, ‘sipplt. to tne Ry. Gazette 


March 8 ic 

Indian railway electrification results. (1000 words | - 
and fig.) . t 
1935 621 .33 (.82) | 


Electric Ry. Traction, P- 480, pak. to the Ry. Gazette, | 
March 8. 

Central Argentine Railway Seosiiatin. 

words, tables and fig.) 


_ 1935 621 .338 (.494) 
Electric Ry. Traction, p. 484, Supplt. to the Ry. Gazette, 
March 8. ee 

Swiss Federal electric motor-coaches. (150 words 
and fig.) 

1935 621 .336 (.489) 
ee ae Traction, p. 485, Supplt. to the Ry. Gaz tes 

March 8. — 
TabHtation of overhead wires. (500 words.) 
1935 621 .332 | 


Electric Ry. Traction, p. 486, Supplt. to the Ry. Gazette, | 


March 


CROFT (E. jab 
tion equipments. 


— Auxiliary power for electric trace 
(2800 words and fig.) 


Railway Mechanical Engineer. (New York.) 


1935 625 .232 (.73) 
Railway Mechanical Engineer, February, p. 43. 

New Haven streamline coaches placed in service. 
(3400 words and fig.) 


1935 621 .132.3 (.42) 
Railway Mechanical Engineer, February, p. 48. 


2-8-2 type express locomotive for L. N. E. Ry. 
words, 1 table and fig.) 


(2 400 


621 .132.3 (.73), 625 .232 (.73) 
& 656 .222.1 (.73) 
Railway Mechanical Engineer, February, p. 52. 


North Western « 400 » ae ans train, 
words, 1 table and fig.) . 


1935 621 .118 (.73) & 656 .28 (01 (.73) | 
Railway Mechanical Engineer, February, p. 54. 


1935 


(2 200 


Annual report of the Bureau of Locomotive Insver 


tion. (1000 words and ele) 


1935 fr 621 .133.7 (73) 
Railway Mechanical Engineer, February, p. 56. 


Locomotive water conditioner Haptoyes 
and fig.) 


(2 000 | 


| words and fig.) 


Railway Signaling, February, p. 81. 


| and fig. ) 


ete eta 
(800 words | 


1935 ‘ 


Railw ay: Se Chi 
1805 25 162°: 


“Selective eed, coaent on 


1935 L 3d >) « 
Railway Signaling, February, p. 70. 


: ee Tepair shop equipment OM the 
(1 900 words: ae fig.) 


1935 : siisie 
Railway Signaling, February, p. cede 
PARKINSON (J. A.). — The use of mo 
relays on track circuits. (1900 words, 
fig.) : eal 
1935 62. (01 & 65 


Railway Signaling, February, p. 77. 


KOLB (E. W.). — X-rays in the signal 
(3 100 roads: and fig.) 


1935 


NOBLE (S. E.). — Capacitors used 0 
North Western. — Power-f r 
to 87 per cent on 440-volt 
feeding a train-control territory. qe 
fig.) ; 


1935, a 
Railway Signaling, February, ce 
New interlocking in the say » loor 


1935 eh aa ey 
Railway Signaling, February, Pies - 
Switch-stand UCAS (1.200 bite 


1935 — 2 
Oe — 


ae aa 


1935 
lechanical Engineering, February, p. 95. 


STRATTON (R. C.). — Toxic dusts. — Their origin 
nd sources in various industries. (4200 words and 


613 & 614 


ig-) 
1935 621 
[echanical Hngineering, February, p. 99. 
HIRSCHFELD (C. F.). — Progress in power. (2900 
rords.) 
1935 697 
[echanical Engineering, February, p. 103. 
DREWRY (M. K.). — The application of central- 
tation practice to domestic heating. (4300 words and 
tables.) 

Modern Transport. (London.) 
1935 614, 625 .234 & 625 4 


[odern Transport, No. 831, February 16, p. 3. 
Noise reduction on London Underground Railways. 
1300 words and fig.) 


1935 656 .25 (0 
[odern Transport, No. 831, February 16, p. 4. 


MORGAN (H. E.). — Outlook for railway signalling. 
feed for research and standardisation. (1600 words.) 


1935 621 .139 (.42), 625 .18 (.42) & 625 .27 (.42) 


lodern Transport, No. 831, February 16, p. 5. 
L. M. S. Ry. stores routine and organisation. — 


fo. 2. — Standardisation of materials. (1900 words 
nd 1 chart.) 
1935 625 .162 & 656 .286 


[odern Transport, No. 831, February 16, p. 7. 
Safeguarding level crossings. (1900 words.) 


1935 621 .13, 621 .33 & 621 .43 


lodern Transport, No. 831, February 16, p. 8. 


Future of railway traction. — Views of proeminent 
renchman. (1000 words.) 


1935 656 .212 (.42) 
fodern Transport, No. 831, February 16, p. 9. 


FALCONER (E.). — Scientific research in goods 
srminal operation. (4200 words and fig.) 


1935, 625 .4 (.42) 
fodern Transport, No. 832, February 23, p. 3. 

New tube railway for London. (1800 words and 
g:) 


1935 621 .43 (.42) 


odern Transport, No. 832, February 23, p. 5. 


High-speed railcars on L. M. S. Ry. — Trials with 
1e « Coventry Pneumatie ». (2400 words and fig.) 


1935 656 .237.2 (.42) 
Modern Transport, No. 832, February 23, p. 7. 


LANCASTER (H. H.). — Efficiency in passenger 
transport operation. (1500 words.) 


1935 385 .59 
Modern Transport, No. 832, February 23, p. 9. 
Staff co-operation in the transport industry. — Va- 


lue of conciliation. (1600 words.) 


1935 621 .33 (.42) & 625 .13 (.42) 
Modern Transport, No. 833, March 2, p. 3. 


Further Southern Railway electrification. (3 200 
words and fig.) 
1935 625 .4 (.52) 


Modern Transport, No. 833, March 2, p. 5. 


Underground railway of Tokyo built to withstand 
earthquakes. (1400 words and fig.) 


1935 621 13 & 656 .222.1 
Modern Transport, No. 833, March 2, p. 6. 

Locomotive design. Building for fast traffic. 
Extract from a paper read by Dr. Ing. Ch. R. P. Wag- 
ner, before the Institution of Locomotive Engineers, 
London, February 28, 1935. (1200 words.) 


1935 656 .222.1 (.73) 
Modern Transport, No. 833, March 2, p. 6. 

High-speed railways. — Developments in U. S. A. 
(1200 words.) 

1935 656 .212.6 (.42) 
Modern Transport, No. 833, March 2, p. 9. 

A six-wheel mobile crane. — New unit for G. W. R. 


(1000 words and fig.) 


1935 656 .222.1 (.42) 
Modern Transport, No, 834, March 9, p. 3. 

L. N. E. Ry. breaks further speed records. 
words.) 


1935 621 .132 (.42) 
Modern Transport, No. 834, March 9, p. 4. 

New L. M. S. tank engines. — Superheated 2-6-2 type 
units. (1000 words and fig.) 


(1 600 


° 


1935 621 .335 (.82) & 621 .43 (.82) 
Modern Transport, No. 834, March 9, p. 5. 
Diesel-electric trains in Argentina. (2000 words and 


fig.) 

1935 621 .33 (.42) 
Modern Transport, No. 834, March 9, p. 6. 

Home railways and electrification. — Chairmen’s 
statements. (1000 words.) 

1935 656 .1 (.42) & 656 .261 (.42) 


Modern Transport, No. 834, March 9, p. 7. 

HARRISON (A. A.). — Railway road motor services. 
— Developments on the L. N. HE, Ry. (1350 words 
and fig.) 


1935 625, 4 (67) 


Modern Transport, No. 834, March, 9, Lower Zambesi_ ie 


bridge section, p. VII. 
The Lower Zambesi bridge and its “connecting rail- 


way. — Consolidation of the Central Africa sees 
(1400 words and fig.) 
1935 624 .32 (.67) | 


Modern Transport, No. 834, March, 9, Lower Zambesi | 
bridge section, p. IX. 
Preliminaries to a great undertaking. — Sidelights 
on the constructional ‘problems of the Lower Zambesi 
bridge. (2500 words and fig.) 


1935 624 .32 (.67) 


Modern Transport, No. 834, March, 9, Lower Zambesi 


bridge section, p. XV. 


Constructional features_of Lower Zambesi bridge. 
(5 400 words and fig.) 


1935 656 .212 
Modern Transport, No. 835, March 16, p. 3. 
Centralisation of railway goods terminal work. 


(4000 words and fig.) 


1935 656 .222 & 656 .225 
Modern Transport, No. 835, March 16, p. 7. 
Traffic working in fog. (2000 words.) 


1935 621 132.3 (.43) & 656 .221 (.43) 
Modern Transport, No. 8385, March 16, p. 9. 


Further developments in streamlined steam locomo- 
tives. A totally enclosed 4-6-4 three-cylinder unit pro- 
duced at the Borsig works. (2300 words and fig.) 


1935 
Modern Transport, No. 835, March 16, p. 10. 


621 .89 


Colloidal graphite use as an adjunct lubricant. (1 200 
words. ) 
1935 621 .43 (.42) 


Modern Transport, No. 835, March 16, p. 11. 


Transmission for Diesel rail traction. The Arm 
strong Whitworth system. (1200 words and fig.) 


1935 621 .43 (.47) | 
Modern Transport, No. 835, March 16, p. 12. 

Diesel engine tests in U. 8S. S. R. — Tiiterna tonal 
competition. (800 words.) 

1935 656 (.72) 


Modern Transport, No. 835, March 16, p. 13. 
Transport in Latin America. (2400 words.) 


| correspondence and discus On) 


i 


WATSON W: pS — 
Empress bridge over the Riv 
Western Railway, India. 
(Paper, calmer lee tenes, and i 


1933- 1934 


DAVID Ww. Th.). — Loree working flui 
combustion engines. (1700 words and 
correspondence and discussion.) ; 


1933- 1934 
Proceed., Institut. of Civil Engineers, oP. 
BENTHAM (C.). — Equipment fo 
phate rock at Nauru and Ocean Island. 
and fig.) (Paper, correspondence and 


1933-1934 Dak. (U 
 Proceed., Institut. of Civil Engineers, Part Th, pe 
FOXLEE (R. W.). — Hammer-blow impact © 


main girders of aah bridges. (19000 words, tabl 
and fig.) (Paper, correspondence and discus ae 
1933- 19345 ee Ee 


GELSON (w. Bs 


span railway-bridges. (38 000 Se eR ca) 


1933- 1934 


1933-1934 , 
' Proceed., gee yah of Civil E 


| sisting slfoe ee m 
N. Z. (1000 wore 


1935, # aieas 
The Locomotive, February 1 r 
st 200 words. i 


if 


_ Long runs. 


< 


; ‘a 600 words and fig.) 


621 nA. 


— “Wood we railcar for the 
ys 2 000 words and wise 


Journal. aver York.) 


625 .2 (0 & 656 222.1 
February, ped. 
— Streamlining. — Sense or nonsense ? 


In Spanish. 


— Gojinetes ae bolas y 
(Continuara.) 


ty 


Cam inos | de hierro, (Madrid. ) 


[ crisis Seen y sus posi- 
Be ie aise. movil, (900 pala- 


Ferrocarriles y Tranvias, febrero, p. 39. 


ne 385 


CUADRA Y PINZON (P. de). 


—— 


| problema de los pasos a nivel, 


— Una solucién al 
(4300 palabras.) 


Ingenieria y Panariceon: (Madrid.) 


1935 621 .396 
Ingenieria y ConsirnecGu, marzo, p. 146, 


MEUNIER (F.). — La corrosion en las soldaduras. 
(3 400 palabras & fig.) 


1935 
Ingenieria y Construccién, marzo, p. 150. 


GOICOECHEA (A.). — La soldadura en los ferro- 
catriles. (3000 palabras & fig.) 


621 .392 


1935 621 332 & 624 392 


| Ingenieria y Construccién, marzo, p. 159. 


QUEVEDO (M. G.). — La soldadura eléctrica apli- 
cada a la construccién de lineas de transporte de ener- 
gia y Biota oa cioniea ferroviarias. (2100 palabras & 


fig.) 

. 1935 621 .392 

Ingenieria y Construccién, marzo, p. 178. 
WERNER (C.). — Soldadura eléctrica. (5400 pala- 


bras & fig.) 
1935 


621 .392 (.43) 


| Ingenieria y Construccién, marzo, p, 209. 


Prescripciones alemanas para construcciones soldadas. 


| (3000 palabras & fig.) 


Los Transportes. (Madrid.) 


1935 656 .23 


Los Transportes, No 395, 1 de marzo, p. 51. 

MERINO (J.). — Teorética del trafico. Teoria de la 
renta diferencial del camino de hierro. (2700 palabras 
& fig.) 


Revista de Ingenieria Industrial. (Madrid.) 


1935 625 .4 (.460) 
Revista de Ingenieria industrial, febrero, p. 42. 
QUADRA PINZON (P. de). — Enclavamiento de la 


estacién de Goya del Metropolitano de Madrid. . 900 
' palabras & fig.) : 


656 254 


ee Syme es) Cab ie aed 


Sry oe 


Revista de Obras Publicas. (Madrid.) 


1935 624 .63 (.460) 
Revista de Obras Publicas, N° 5, lo de marzo, p. 81. 


VILALBA GRANDA (C.). — Puente de 538 metros 
de longitud sobre el rio Guadiana, en Lob6én (Badajoz). 
(1300 palabras & fig.) 


1935 656 
Revista de Obras Publicas, No 5, 1° de marzo, p. 91. 
BARCELO (J.). — Problemas ferroviarios. La com- 


petencia entre el ferrocarril y la carretera. (2100 pa- 
labras. ) 


In Italian. 


Annali dei lavori pubblici. (Roma.) 


1934 625 .1 (.45) 
Annali dei Javori pubblici, ottobre, p. 880. 
FIORELLI (J.). — La nuova ferrovia della Sardegna 


Sorso-Sassari-Tempio-Palau. (5000 parole & fig.) 


L’Ingegnere. (Roma.) 
1935 


L’Ingegnere, N° 5, 1 marzo, p. 170. 

CATALDI (G.). — Considerazioni ed appunti sulla 
ferrovia metropolitana progettata per la cittaé di Ge- 
nova. (2200 parole.) 


625 .4 (.45) 


Rivista tecnica delle ferrovie italiane. (Roma.) 


1935 621 .43 (.45) 
Rivista tecnica delle ferrovie italiane, 15 febbraio, p. 64. 


NISSIM (R.). — Le automotrici Diesel meccaniche 
delle ferrovie Calabro-Lucane. (4200 parole & fig.) 


1935 621 134.1 
Rivista tecnica delle ferrovie italiane, 15 febbraio, p. 77. 


DUTTO (G.). — Assi a gomito per locomotive. (7 000 
parole & fig.) 


1935 62. (01 & 691 
Rivista tecnica delle ferrovie italiane, 15 febbraio, p. 100. 


PERFETTI (A.). — La prova Brinell sulle paste e 
su le malte cementizie. (2800 parole & fig.) 


Trasporti. (Milano.) 


1935 621 .43 


Trasporti, febbraio, p. 29. 


Automotrici leggere in servizio ferroviario. (5500 pa- 
role & fig.) (Continua.) 


In Dutch. 


De Ingenieur. (Den Haag.) 


1935 
De Ingenieur, No 10, 8 Maart, p. T. 13. 
LELY. — Spoorweg en waterweg. (5 400 woorden.) 


65 


1935 
De Ingenieur, N° 12, 22 Maart, p. EH. 49. 


WOLTERBEEK (C.). — De electrisch bewogen he: 
brug te Barendrecht. (2600 woorden & fig.) 


624 8 (.492 


Spoor- en Tramwegen. (Utrecht.) 


1935 385 .1 (.492 
Spoor en Tramwegen, No 6, 12 Maart, p. 127. 
De oorzaak der spoorwegtekorten. (3 400 woorden.) 


1935 621 .33 (.492) 
Spoor en Tramwegen, N° 6, 12 Maart, p. 180. 

Electrificatie Schiedam-Hoek van Holland. (700 woor 
den & fig.) 


1935 621 131.1 
Spoor en Tramwegen, No 6, 12 Maart, p. 133. 
LABRIJN (P.). — Bepaling van het sleepvermoge: 


van locomotoren. (1 200 woorden & fig.) 


In Polish. 
(= 94.885) 


Inzynier Kolejowy. (Warszawa.) 


1935 625623) = Siese: 
Inzynier Kolejowy, No. 2, p. 34. 
LABUC (L.) & RYTEL (Z.). — Investigations int 


the air resistance of railway vehicles. — Streamlining 
(4600 words and fig.) 
1935 621 .137.1 = 91.885 


Inzynier Kolejowy, No. 2, p. 50. 
MADEYSKI (J.). — Mechanical stokers on coal fire 
locomotives. (4200 words and fig.) 


1935 625 .122 = 91 .885 


Inzynier Kolejowy, No. 2, p. 59. 

NOWKUNSKI (J.). — Earthworks on marshy soil 
Construction of the Herby Nowe-Gdynia Railway 
(3300 words and fig.) 


1935 656 .211.5 = 91 885 
Inzynier Kolejowy, No. 2, p. 77. 


KOKOL (Z.). — Printing railway tickets when issued 
(3 800 words and fig.) : 


Revista portuguesa de comunicacées. (Lisboa.) 


1935 


vevista portuguesa de Comunicacdes, marg¢o, p. 37. 


ales fp eee 


In Portuguese In Rumanian. 
(= 599) 


Revista tecnica C. F..R. (Bucuresti.) 


385 (.469) 1934. 656 .225 = 599 & 656 .261 — 599 


GUERRA MAIO. — O problema ferroviario portu- CIORDNESCU (C.). — Containers. 
ués. (3700 palavras.) fig.) 


M. Weissenbruch Co., Ltd., Printer of the King, 49, rue du Poincon, Bruxelles. 


‘Revista tecnica C. F. R., November, p. 329. 


(5 200 words and 
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MONTHLY BIBLIOGRAPHY OF RAILWAYS ®. 


PUBLISHED UNDER THE SUPERVISION OF 


P. GHILAIN, 
General Secretary of the Permanent Commission of the International Railway Congress Association. 


JUNE (1935) 


[ 016. 385. (02 J 


In French. 


in German. 


1935 
FONTVIOLANT (Bertrand de). 
Résistance des matériaux analytique et graphique. 
Paris, J.-B. Bailliére & fils. 1 volume, 646 pages, 153 
figures et 24 planches. (Prix : 125 fr. francais.) 


62. (01 


1935 625 .142.4 


Mémoire sur les cotés pratiques, techniques et écono- 
miques de la traverse Muzak, modéle no 3, en béton 
armé. 


Paris, Puteaux, Les Sciences appliquées, 25, rue de | 


Colombes. 1 volume, 32 pages et figures. 


1935 385. (08 (.44) 


Rapports du Conseil d’Administration et de la Com- 
mission de vérification des comptes de la Compagnie du 
chemin de fer de Paris 4 Orléans. Assemblées Générales 
des Actionnaires du vendredi 29 mars 1935. 


Paris, Secrétariat de ladite Compagnie. 1 brochure, 
89 pages. 

1935 
ROSIN (P.) et FEHLING (R.). 

Le diagramme « It » de la combustion. 


Paris. Dunod. 1 volume (16 x 25), 117 pages, 35 figu- 
res et 10 planches. (Prix : 39 fr. francais.) 


621 .116 


1935 
SPIESER (R.). 

Avaries des machines, transformateurs et appareils 
électriques. 

Paris. Dunod. 1 volume (16 X 25), 432 pages et 218 
figures. (Prix: 110 fr. frangais.) 


(1935 625 .6 (06 (.43) 

Union Internationale de Chemins de fer d’intérét 
local et de Transports publics automobiles. — XXIVe 
Congrés International. Comptes rendus détaillés. 

Bruxelles, Seerétariat Général de l'Union, 18, avenue 
de la Toison d’Or, 1 volume, 259 pages et illustrations. 


621 .3 


1935 621 .13 (03 


Benennung der Lokomotivteile. 


Berlin, Deutsche Lokomotivbau-Vereinigung, Her- 
mann Géring Strasse, 24. 1 Band, 63 Seiten und 9 
Tafeln. 

1935 624 .63 
KERSTEN. 


Briicken in Eisenbeton. 
Berlin, Wilhelm Ernst und Sohn. 1 Band, 128 Text- 
abbildungen. (Preis: 6 R.M.) 


1935 656 .2 


| MULLER (W.). 


Neuere Methoden fiir die Betriebsuntersuchungen der 
Bahnanlagen. 

Berlin, Julius Springer. 1 Band, 45 Seiten, 7 Tafeln 
und 37 Textabbildungen. (Preis: 5.80 R. M.) 


1935 621 .116 


PFLEIDERER (E.). 
Dampfkesselschaden. 


Berlin, Julius Springer. 1 Band, 259 Seiten und 244 
Abbildungen. (Preis: 24 R. M.) 


1934 651 & 656 .237 


RIEDEL (Ph.). 


Neuzeitliche Organisation im Eisenbahn-Giiterverkehr 
Abrechnung — Kontrolle — Statistik. 


Berlin, Velag fiir Organisations-Schriften G. ms by Ee 
1 Band, 52 Seiten und Bildern. 


1935 665 .882 


RIMARSKI (W.). 

Forschungsarbeiten auf dem Gebiete des Schweissens 
und Schneidens mittels Sauerstoff und Azetylen. 

Halle (Saale), Carl Marhold. 1 Band, 123 Seiten, 214 
Abbildungen und 36 Zahlentafeln. (Preis: 4.90 R. M.) 


(1) The numbers placed over the title of each book are those of the decimal classification proposed by the Railway Congress 
conjointly with the Office Bibliographique International, of Brussels. (See « Bibliographical Decimal Classification as applied to 
Railway Science », by L. WeIssENBRucH, in the number for Noyember 1897, of the Bulletin of the International Railway Congress, 


p. 1509). 


Sng see 


1935 625 .255 & 625 .62 


TOFFLINGER (K.). 

Neue elektrische Bremsverfahren fiir Strassen- und 
Schnellbahnen. . 

Berlin, Julius Springer. 1 Band, 81 Seiten und 54 
Abbildungen. (Preis : 7.20 R. M.) 


1935 
UNOLD (G.). 
Stahlbau-Kalender 1935. 
Berlin, Wilhelm Ernst und Sohn. 1 Band, 323 Seiten 
mit 772 Abbildungen. (Preis: 4.50 R.M.) 


721 9 


1935 625 13 
WEGELE, 

Tunnelbau, 

Berlin (W. 10), Walter de Gruyter & O°. 1 Band. 
(Preis: 1.62 R.M.) 

in English. 

1935 33 

AMERICAN ACADEMY OF POLITICAL AND SOCIAL 
SCIENCE. 


Increasing government control in economic life. 


Philadelphia, Pa. Published by the Association. 3457, 
Walnut Street. Annals for March 1935. 


1935 
CHAPMAN (John Will). 

Railroad mergers. 

New York. Simmons-Boardman Publishing Company, 
Hudson Terminal Building, 30, Church Street. London E. 
Simpkin Marshall Ltd., Stationers’ Hall Court (9 1/4 
X 6 inches), 157 pages, appendices, and folding and 
other maps, (Price: 15 sh. or $ 3.00.) 


385 .15 (.73) 


1934 621 .131.3 (.54) & 656 .221 (.54) 


GREAT INDIAN PENINSULA RAILWAY. 
Dynamometer car report No. 11. — Train resistance. 
Delhi. Copies obtainable from The Manager of publi- 

cations. Technical paper No. 288. (115 pages, tables & 

fig.) (Price: Re. 1-10 or 2 sh. 9 di) 


1935 62. (01 & 624 . 
INGLIS (C. E.), M. A., F. R. S., M. Inst. C. E. 

A mathematical treatise on vibrations in trailwa 
bridges. 

Cambridge. The University Press. (Price : 21 sh. net 


1935 621 39 
INSTITUTION OF STRUCTURAL ENGINEERS. 


Report on the treatment of welded structures by th 
metallie are process. 

London, 8. W. 1. Published by the Institution, 1 
Upper Belgrave Street. (8 1/2 X 5 1/2 inches), 1é 
pages, illust. (Price : 5 sh.) 


1935 
WAY (R. Barnard). 
Modern heavy-oil engines simply explained. 
London: Percival Marshall and Co. Ltd. (Price : 5 s] 
net.) 


621 4 


In Spanish. 


1934 656 .253 (.460) & 656 .24 (.460 
D’OCON CORTES (E.). 


El problema de las detasas. Las reclamaciones po 
excesos de portes y las juntas de detasas. 


Madrid, Asociacién General de Transportes por vi 
férrea, Calle del Prado, 26. 1 volumen, 81 paginas. 


In Italian. 


1935 


RIVERE (G.). 

Risultati di prove diverse eseguite nel laboratori 
prove materiali del R. Politecnico di Milano. 

Milano, A. Hoepli. 1 volume (18 X 26), 144 pagin 
e 146 figure. (Prezzo: 30 Lire.) 


62. (0 


[ 016. 385. (05 J 


II. — PERIODICALS. 


In French. 


Annales des Mines. (Paris.) 


1934 621 .118 (.44) 
Annales des Mines, décembre, p. 380. 

Accidents d’appareils 4 vapeur survenus pendant l’an- 
née 1932. (3000 mots.) 


1935 621 .116 & 621 .118 
Annales des Mines, janvier, p. 5. 

SCHNEIDER (G.). — Déchirure d’un bouilleur de 
chaudiére 4 tubes courbes A la suite d’une surchauffe. 
412700 mots.) 


Bulletin de la Société d’encouragement 
pour l’industrie nationale. (Paris.) 
1935 665 .88: 
Bulletin de la Sté d’encouragement pour Vindustri 
nationale, mars, p. 187. 
Les progrés récents de la soudure autogéne. (8 10 
mots & fig.) ie 
Bulletin de [Union internationale 
des chemins de fer. (Paris.) 
1935 385 6 & 656 .223.: 
Bull. de l'Union internat. des ch. de fer, mars, p. 73 
PETRORO (L.). — La troisiéme révision du Régle 
ment pour l’emploi réciproque des wagons en trafi 
international. (13 200 mots.) 


— 7 


1935 656 .225 
Bull. de /Union internat. des ch. de fer, mars, p. 88. 
Les containers en trafic international. (9900 mots.) 


1935 621 .43 


Bull. de Union internat. des ch. de fer, mars, p. 99. 


La traction par moteurs Diesel sur les chemins de 
fer. (4400 mots.) 


Bulletin des transports internationaux 
par chemins de fer. (Berne.) 
1935 313 .385 (.485) 


Bull. des transp. intern. par ch. de fer, mars, p. 127. 


Les chemins de fer suédois en 1931 et 1932. (1900 
mots.) 
Chronique des transports. (Paris.) 
1935 656 


Shronique des transports, no 5, 10 mars, p. 5. 


Les chemins de fer et la concurrence de l’automobile. 
(3500 mots.) 


1935 656 (.44) 


Chronique des transports, n° 7, 10 avril, p. 6. 


La coordination du rail et de Ja route. L’accord de 
la Marne, (2000 mots.) 


1935. 385 .1 (.494) 
Chronique des transports, no 8, 25 avril, p. 2. 


Le déficit des chemins de fer et l’Etat. La solution 
suisse. (3500 mots.) 


1935 385 .113 (.44) 
Chronique des transports, n° 8, 25 avril, p. 6. 
La Compagnie d’Orléans en 1934. (3900 mots.) 


Electricité. (Paris.) 
1935 


Electricité, mars, p. 106. 


TRIAU (L.). — L’étude de la matiére a l’aide des 
rayons X. (5300 mots & fig.) 


62. (01 


Génie civil. (Paris.) 
1935 62, (01 & 669 
Génie civil, no 2746. 30 mars, p. 304. 
‘PERSOZ (L.). — Les ruptures des piéces de machines 
et les moyens de les éyviter. (4000 mots & fig.) (A 
suivre.) 


1935 62. (01 (.44) & 691 (.44) 
Génie civil, n° 2746, 30 mars, p. 308. 

LOSSIER (H.). — Nouvelles instructions relatives 4 
Yemploi du béton armé dans les ouvrages dépendant 


du Ministére des Travaux Publics (France). (Régle- 
ment du 19 juillet 1934.) (4200 mots & fig.) 


3) 


1935 
Génie civil, no 2746, 30 mars, p. 311. 


NEU (H. R.). — Le conditionnement de lair des voi- 
tures de chemins de fer. (4000 mots & fig.) 


1935 62. (01 & 669 
Génie civil, n° 2747, 6 avril, p. 328. 

PERSOZ (L.). — Les ruptures des piéces de machines 
et les moyens de les éviter. Moyens d’éviter les rup- 
tures des piéces de machines. (3000 mots, 3 tableaux. 
& fig.) 


1935 625 13 (.44 + .45) 


Génie civil, no 2747, 6 avril, p. 340. 


625 .234 


THOMAS (J.). — Projet de tunnel routier franco- 
italien sous le massif du Mont Blane. (3000 mots 
& fig.) 

1935 621 .43 


Génie civil, n° 2748, 13 avril, p. 360. 

VOLOGDINE (V). — L’injection mécanique dans les 
moteurs Diesel par le systéme Archaouloff. (1900 mots 
& fig.) 


1935 656 (.86) 
Génie civil, no 2750, 27 avril, p. 408. 
MILLOT (L.). — Les voies de communications ter- 


restres et aériennes, en Colombie. (3000 mots & fig.) 


1935 
Génie civil, n° 2750, 27 avril, p. 418. 


Appareil de transmission hydraulique 4 vitesse varia- 
ble, systéme Trilok. (400 mots & fig.) 


621 .43 


L’Allégement dans les Transports. (Lucerne.) 
1935 625 .23 (0 & 669 


L’Allégement dans les transports, mars, avril, p. 42. 


HUG (A. M.). — Matériel roulant construit en allia- 
ges légers. (3400 mots & fig.) 


Ia Science et la Vie. (Paris.) 


1935 624 
La Science et la Vie, mai, p. 353. 

LABADIE (J.). — Ponts modernes, matériaux mo- 
dernes. (6000 mots & fig.) 

1935 693 


! La Science et la Vie, mai, p. 363. 


HOULLEVIGNE (L.). Ce que Vindustrie des 
ciments doit a la science appliquée. (3 300 mots & fig.) 


La Traction électrique. (Paris.) 


1935 621 .33 (.44) 
La Traction Electrique, janvier-février, p. 2. 
DEBRAY (A.). — Changement de fréquence des 


installations électriques des chemins de fer de l’Etat 
dans la banlieue parisienne. (4000 mots & fig.) 


ed | he 


- 1935 621 .43 (.492) 
La Traction Electrique, janvier-février, p. 7. 

VAN-DER HULST (L.). — Les trains Diesel-élec- 
triques des Chemins de fer néerlandais. (4400 mots & 
fig.) 


Les Chemins de fer et les Tramways. (Paris.) 
1935 656 (.44) 


es Chemins de fer et les Tramways, avril, p. 82. 
La coordination des réseaux ferroviaires et routiers. 
(Textes officiels.) (1 900 mots.) 


1935 621 .33 (.44) 
Les Chemins de fer et les Tramways, avril, p. 95. 


GLATIGNY. — L’électrification de la ligne de Paris 
au Mans. (4000 mots & fig.) 


1935 625 .13 
Les Chemins de fer et les Tramways, avril, p. 97. 


CHARRIN (V.). — Etanchement des votttes de tun- 
nel, (2000 mots & fig.) 


1935 625 .232 


Les Chemins de fer et les Tramways, avril, p. 99. 
Aménagement pour yoitures-lits. (1800 mots & fig.) 


1935 625 .173 
Les Chemins de fer et les Tramways, avril, p. 105. 
VIE (G.). — L’entretien des voies ferrées par souf- 
flage. (6000 mots.) 
1935 621 .392 
Les Chemins de fer et les Tramways, avril, p. 108. 
DESGARDES (E.). — Installation d’un petit poste 


de soudure électrique. (1000 mots & fig.) 


L’Industrie des voies ferrées et des transports 
automobiles. (Paris.) 


1935 656 (.44) 

L’Ind. des voies ferrées et des transp. autom., février, 
p. 36. 

Réglement d’administration publique pour lexécu- 


tion du décret du 19 avril 1934, relatif 4 la coordina- 
tion des transports ferroviaires et routiers (conditions 
générales et transports des voyageurs). (13 000 mots.) 


1935 623 
L’Ind. des voies ferrées' et des transp. autom., mars, 

24s Ol . 

VENTE. — La défense passive dans ses rapports 
avec l’architecture civile. (6300 mots.) 

1935 385 (.73) 
L’Ind. des voies ferrées et des transp, autom., mars, 

PD. 1oe 


Vue d’ensemble sur les transports aux Etats-Unis en 
1934. (1100 mots.) 


L’Ingénieur-Constructeur. (Paris.) 
1935 


L’Ingénieur-Constructeur, mars-avril, p. 3387. 


LECARDONNEL (R.). — Essais aérodynamiques. Les 
souffleries. (4900 mots & fig.) 


533 


L’Ossature métallique. (Bruxelles.) 


1935 624 32 (.436) 


L’Ossature métallique, mars, p. 140. 


BLEICH (F.). — Ripage latéral d’un pont métallique 
sur le Danube, 4 Vienne. (1000 mots & fig.) 


Revue générale des chemins de fer. (Paris.) 
1935 625 .111 (.43) 


Revue générale des chemins de fer, avril, p. 383. 
BOUVET & VIROT. — Les travaux de suppression 
des passages a niveau de Roanne. (3 200 mots & fig.) 


1935 621 .43 (.44) 
Revue générale des chemins de fer, avril, p. 393. 


NICOLIN. — Essais d’une locomotive Diesel 4 trans- 
mission électrique sur les Chemins de fer de Ceinture. 
(4100 mots & fig.) 


1935 385 (.73) 
Revue générale des chemins de fer, avril, p. 404. 
Chemins de fer des Etats-Unis. (8600 mots.) 


1935 621 .335 
Revue générale des chemins de fer, avril, p. 422. 
Progrés réalisés dans la construction de la partic 


mécanique des locomotives électriques. (6400 mots & 
fig.) 


Revue universelle des Mines. (Liége.) 
1935 385. (09.3 (.493) 


Revue universelle des mines, avril, p. 166. 


LAMALLE (U.). — Le centenaire des chemins de fe! 
belges. (6700 mots & fig.) (A suivre.) 


In German. 


Archiv far Eisenbahnwesen. (Berlin.) 


1935 656 (.493) 
Archiv fiir Eisenbahnwesen, Miirz-April, S.. 335. 


von RENESSE. Zum Ausgleich des Wettbewerb: 
zwischen Schiene und Kraftwagen in Belgien. (1 90( 
Waorter. ): : 


1935 — 385 .113 (.725) 
Archiv fiir Eisenbahnwesen, Mirz-April, 8. 403. 


Die Mexikanischen Nationaleisenbahnen im Kalen 
derjahr 1932. (2 300 Worter.) 


“? (oe 


Seay fe 


1935 313 .385 (.485) 
Archiv fiir Eisenbahnwesen, Miirz-April, S. 411. 


THOMSEN. — Das schwedische Eisenbahnnetz 1932 
und 1933. (3000 Worter.) 


1935 313 .385 (.489) 
Archiv fiir Eisenbahnwesen, Miirz-April, S. 427. 


THOMSEN. — Die Eisenbahnen in Danemark in den 
Betriebsjahren 1932-33 und 1933-34. (1700 Wéorter.) 


1935 , 385 .113 (.41) 
Archiy fiir Eisenbahnwesen, Miirz-April, 8. 449. 

SCHELLE. — Die Eisenbahnen Irlands 1931 und 
1932. (2300 Worter.) 


Die Lokomotive. ( Wien.) 
1935 621 .132.1 (.493) 
Die Lokomotive, Heft 4, April, S. 57. 
Belgische Lokomotiven der Nachkriegszeit. II. (3 400 
Worter & Abb.) 


; Elektrische Bahnen. (Berlin.) 
1935 


621 .33 (.43) 
Elektrische Bahnen, Februar, S. 33. 
WECHMANN (W.). — Der elektrische Zugbetrieb 


der Deutschen Reichsbahn im Jahre 1934. (2400 Wor- 
ter.) 


1935 © 
Elektrische Bahnen, Februar, S. 48. 
NADERER (G.). — Der Zeitpunkt der Ausftihrung 
von Linien- und Bahnhof-Verbesserungen an zu elek- 
trisierenden Strecken. (1300 Worter & Abb:) 


621 .33 


1935 621 .332 
Elektrische Bahnen, Februar, S. 48. 
HGOLZEL (J.). — Hine neuartige Kettenfahrleitung 


fiir Hochtsgeschwindigkeiten. (3200 Worter & Abb.) 


1935 621 .43 & 625 .2 
Elektrische Bahnen, Februar, S. 53. 

Einfluss der Form der Wagenenden auf den Luft- 
widerstand und auf die Zugfdrderkosten bei hohen 
Geschwindigkeiten. (1200 Worter & Abb.) 


1935 621 .335 
Elektrische Bahnen, Heft 3, Miirz, 8. 57. 
KLEINOW (W.). — Zugkraft und Leistung elek- 


trischer Lokomotiven. (3400 Wéorter & Abb.) 
1935 
FElektrische Bahnen, Heft 3, Miirz, S. 61. 


SCHGN (L.). — Die Motoren der Kruppschen Héllen- 
talbahn-Lokomotive. (4400 Wéorter & Abb.) 


1935 
Flektrische Bahnen, Heft ), Mirz, S. 68. 
KETTLER. — Fahrleitung mit drehbaren Rohraus- 
legern und nachgespanntem Tragseil fiir hohe Geschwin- 
digkeiten. (7000 Wéorter, 2 Tafeln & Abb.) 


621 .333 


621 .332 


Glasers Annalen. (Berlin.) 


1935 
Glasers Annalen, Heft 5, 1. Miirz, S. 35. 
LINDERMAYER. Die nationale Rohstoffwirt- 


schaft und die Deutsche Reichsbahn. (7500 Worter & 
Abb.) 


1935 
Glasers Annalen, Heft 6, 15. Miirz, S. 43. 


LINDERMAYER, Die nationale Rohstoffwirt- 
schaft und die Deutsche Reichsbahn. (5 700 Worter & 
Abb.) 


385 (.43) 


385 (.43) 


Zeitschrift des Vereines Deutscher Ingenieure. 
(Berlin.) 


1935 385 (.43) 
Zeitsch. des Ver. deutsch. Ing. Nr. 13, 30. Miirz, S. 404. 


WITTE (Fr.), — Die Deutsche Reichsbahn im Jahre 
1934. (2700 Worter.) 


1935 625 .4 (.43) 
Zeitsch. des Ver. deutsch, Ing. Nr. 13, 30. Mirz, 8S. 407. 

GRABSKI (M.). — Vom Bau der Berliner Nordsiid- 
S-Bahn, (2900 Worter & Abb.) 


1935 621 .116 
Zeitsch. des Ver, deutsch. Ing. Nr. 14, 6. April, S. 429. 
STODOLA (A.). — Leistungs- und Regelversuche an 


einem Velox-Dampferzeuger. (5400 Worter, 9 Tafeln 
& Abb.) 


1935 669 
Zeitsch. des Ver. deutsch. Ing. Nr. 14, 6. April, S. 437. 


KALLEN (H.) & GEBHARD (K.). — Hirtung der 
Werkzeugstahle. (3 700 Worter & Abb.) 


1935 62. (01 & 669 
Zeitsch. des Ver. deutsch. Ing. Nr. 15, 13. April, 8. 453. 


RUDORFF (D. W.). — Die Dauerstandfestigkeit me- 
tallischer Werkstoffe und ihre Anwendung durch den 
Konstrukteur. (4900 Worter, 1 Tafeln & Abb.) 


1935 621 .116 
Zeitsch, des Ver. deutsch. Ing. Nr. 15, 13. April, 8. 463. 

ULRICH (M.). — Nietlose Kesseltrommeln. (3 600 
Worter & Abb.) 

1935 62. (01 
Zeitsch. des Ver. deutsch. Ing., Nr. 16, 20. April, 8. 477. 

BERTHOLD (R.). — Stand und Entwicklung der 


zerstérungsfreien Werkstoffpriifung. (5700 Wéorter & 
Abb.) 


1935 665 .882 
Zeitsch. des Ver. deutsch. Ing., Nr. 16, 20. April, S. 495. 


HAARICH (S5.). Zur Frage der Aluminium- 
schweissung. (2400 Worter & Abb.) 


— (> — 


’ Zeitschrift fiir das gesamte eet ctin A 
Nr. 5, 10) Aprils. 55: | pees 
_ BUDDENBERG. — Die Reichsbahnschranke. (2 300 | of 
_ Worter, 6 Tafeln & Abb.) aa) 


ate! oe | ROSS we. recs 
Zeitung des Vereins Mitteleuropaischer 1935 ; cs 
Engineer, No. 4133, March 29, 
Hisenbahnverwaltungen. (Berlin.) : Aprils, p34 Ney AT 
} _ The development of Parson 
a, 1935 385. (09.3 (.497.1 + A9T. 2) ery. (9 800 words & fied. 
ri. Zeitung des Vereins mitteleurop. Kisenbahnverwalt., ree 
Pr Nr. 14, 4. April, Se Lilie 1935. ad ? = 
: REMY. — Fiinfzig Jahre Diseuiatncesenc und | he REN 
fiinfzehn Jahre Nachkriegsentwicklung der stidslawi- | Engineer, No. 4133, March 29, p. 320. 
schen und bulgarischen Eisenbahnen. (3 900 Worter.) Institute of Metals, — Hydrogen 
. ; Sie | in copper. Aluminium sand castings 
Pyliees 1935 656 (.73) | aegis (5 900 words.) {en 
ss Zeitung des Vereins mitteleurop. Eisenbahnverwalt., weer: oe 
eee 4. April, S. 282. 1935 f 
weer Die Eisenbahnen der Vereinigten Staaten von Ame- Engineer, No. 4133, March 29, p- 325. : 
Ai rika im Kampf. (1000 Worter.) ' Leipzig Technical Fair. (1 800 eae ar. : 
» F F = ra bs : 


Zeitung des Vereins mitteleurop. Eisenbahnverwalt., A 
Nr. 15, 11. April, S. 297. une et S au par eh atOsouR 334, 
WISKOTT. — Zur Doppelfiihrung von Reiseziigen des : 
Fernverkehrs. (2.000 Worter.) Hydro-electric power plant at Cardano. 


Te a 


, & fig.) 
ws 1935 656 .28 1935 . 
mee Zeitung des Vereins mitteleurop. Hisenbahnverwalt., | Engineer, No. 4134, ee, 5, iy 351. 
ae Nr. 17, 25. April, S., 342. : 
oe MARTENS (A.). — Ein Beitrag zur Psychologie der 
Ee Unfallverhiitung. (5 600 Wérter.) 
~ ; a = 
1] Sie 
a — mI 1935 3 
42 In English. _ Engineer, No. 4134, April. 5, J 
: ; | SCHUSTER @a W. 
a 3 | value as a guide © 
? é read at the Institut 
Engineer. (London.) 26th, dose (5 500 w 
1935 ; 627 (.44) & 656 .213 (.44) | : a 
Engineer, No, 4132, March 22, p, 294. ! 1935 
New harbour works at Dunkirk. (3 300 words, tables | Engineer, No. 4134, ios 
& fig.) 2 ioe 8 "Duetility and the be 
1935 bol * .62..(064.(443)" | Se : 
Engineer, No. 4132, March 22, p. 298. <r 1935. 


Sane mechnieal Fair. — No. III. (1800 words & | Engineer, No. 413: 
fig.) : | Arsenic as a 1 


ae Ot 


1935 621 31 
ngineer, No. 4135, April 12, p. 377. 

Automatic synchronising equipment. (3000 words & 
ig.) 

$1935 . 

ngineer, No. 4135, April 12, p. 379. 


669 1 


Research into cast and malleable cast iron. (1 400 
vords.) 
1935 533 (.42) 


Bneineer, No. 4135, April 12, p. 380. 


The twenty-four-foot wind tunnel at Farnborough. 
(2900 words & fig.) 


Engineering. (London.) 


621 .13 (0 (.42 + .43) 
& 621 132.3 (.42 + .43) 
Engineering, No. 3610, March 22, p. 308. 

Streamlined locomotives. (1200 words & fig.) 


1935 


1935 669 (06 (.42) 
Engineering, No. 3610, March 22, p. 317. 
The Institute of Metals. — Penetration of steel by 


soft solder. — Tvve-metal alloys. — Cadmium-tin 
alloys. — I’n containing aluminium, manganese and 
bismuth. — Stannic oxide in copper. (4'700 words.) (To 


be cuntinued.) 


1935 656 .222.1 (.42) 
Engineering, No. 3610, March. 22, p. 324. 


High-speed trial run on the London & North-East- 
ern Railway. (1 200 words.) 


1935 
Engineering. No. 3611, March 29, p. 325, 
CLAYTON (D.). — An apparatus for the measure- 
ment of roughness. (2000 words & fig.) 


62. (01 


1935 
Engineering, No. 3611, March 29, p. 329. 
The San Francisco-Oakland transbay bridge. (2 200 
words & fig.) 


1935 
Engineering, No. 3611, March 29, p. 331. 


48-in. stroke draw-cut shaping machine. (800 words 
& fig.) 


624 (.73) 


621 .98 


1935 621 83 
Engineering, No. 3611, March 29, p. 334. 
The Whaley positive infinitely-variable reduction 


gear. (1 200 words & fig.) 


1935 385 (093 (.42) 
Engineering, No. 3611, March 29, p. 338. 
Early British railways, (600 words.) 


1935 669 (06 (.42) 
Engineering, No. 3611, March 29, p. 342. 

The Institute of Metals. — Unsoundness in alumi- 
nium castings. — Wrought magnesium alloys. — Spec- 
trographic analysis of aluminium. (4900 words.) 

1935 624 .2 


Engineering, No. 3611, March 29, p. 345. 
Maximum bending moment and shearing force dia- 
grams for moving loads. (700 words & fig.) 


1935 621 .18 (.73) 
Engineering, No. 3612, April 5, p. 351. 

The Schenectady mercury-steam power station. (2 800 
words & fig.) (To be continued.) 


1935 621 392 & 721 9 
Engineering, No. 3612, April 5, p. 355. 

BONDY (0.) & GOTTFELDT (H.). — Tubular mem- 
bers in weld-steel structures. (1 800 words & fig.) 


1935 
Engineering, N. 3612, April 5, p. 359. 


Tests on a Paxman-Ricardo high-speed oil engine. 
(1 800 words, 1 table & fig.) 


621 .43 


1935 62. (01 (.42) & 621. (06 (.42) 
Engineering, No. 3612, April 5, p. 368. 

SCHUSTER (L. W.). — The bend test and its value 
as a guide to ductility. Paper presented at the Institu- 
tion of Mechanical Engineers, March 29, 1935. (Paper 
and discussion.) (7000 words & fig.) 


Engineering News-Record. (New York.) 
1935 624 .2 


Engineering News-Record, No. 11, March 14, p. 379. 


MAUGH (L. C.). — A rapid and concise method of 
analyzing rigid viaduct bents. (800 words & fig.) 


1935 624 .63 (.73) 
Engineering News-Record, No. 11, March 14, p. 389. 


HUNT (Th. D.). — Continuous concrete girders use 
steel hanger joints. (1400 words & fig.) 


1935 VAL ys Cho FPL ie) 
Engineering News-Record, No. 12, March 21, p. 410. 

MOREELL (B.). — The place and function of steel 
in concrete columns. (2 600 words.) 


1935 385. (091 (.71) & 625 .1 (.71) 
Engineering News-Record, No. 12, March 21, p. 412. 

STEVENS (J. F.). — An engineer’s recollections. I. 
— Through the plains with the Canadian Pacific Ry. 
(2400 words & fig.) 


1935 625 .176 (.94) 
Engineering News-Record, No. 12, March 21, p. 414. 


Australian main-line railroads to be converted to 
standard gage. (600 words.) 


2 4g-25 


1935 624 1 (.47) 
Engineering News-Record, No. 12, March 21, p. 418. 
KIENIA (M. A.). — Pneumatic-caisson practice in 


Soviet Russia. (8500 words & fig.) 


1935 625 .143.4 (.42) 
Engineering News-Record, No. 12, March 21, p. 422. 

Two-bolt rail joints in England cut splice material 
50 per cent, 


Great Western Railway Magazine. (London.) 


1935 656 .234 (.42) 
Great Western Ry. Magazine, April, p. 185. 

Success of the holiday season tickets. — Some inte- 
resting facts about season tickets in general. (2000 
words & fig.) 

1935 625 144.4 (.42) 
Great Western Ry. Magazine, April, p. 193. 

Petrol-driven drills, saws and borers for permanent 


way work. (700 words & fig.) 

1935 625 .232 (.42) 
Great Western Ry. Magazine, April, p. 197. 

G. W. Ry. camp coaches for the holidays. (900 words 
& fig.) 

1935 656 .225 (.42) 


Great Western Ry. Magazine. April, p. 201. 
An innovation in G. W. Ry. « station truck » arran- 
gements. (1 300 words & fig.) 


1935 625 .14 (.42) & 625. .15 (.42) 


Great Western Ry. Magazine, April, p. 209. 

BOWLER (F. T.). — Great Western Ry. 
way practice. — No. VIII. 
ture of track components. 


permanent 
The design and manufac- 
(800 words & fig.) 


Journal, Institution of Engineers, Australia. 
(Sydney, N. S. W.) 


1935 38 & 656 
Journal, Institut. of Eng., Australia, February, p. 41. 

REMFRY (M. A.). — Some economie aspects of 
transport. (11000 words, tables & fig.) 

1935 62.(01 & 621 .392 


Journal, Institut. of Eng., Australia, February, p. 61. 


BLACKWOOD (R. R.). — The effect of welding 
variables on the physical properties of electric are weld 
metals. (2 300 words.) 


1935 621 .138.5, 621 392 & 625 .26 


Journal, Institut, of Eng., Australia, February, p. 64. 


FEATONBY (W.). — Application of metallic arc 
welding to railway rolling stock. (5300 words & fig.) 


Journal, Institute of Transport. (London.) 


1935 656 .212. 
Journal, Institute of Transport, March, p. 185. ; 


FALCONER (E.). — Goods shed operations. (Pape 
and Discussion.) (13 500 words.) 
1935 347 .76 


Journal, Institute of Transport, March, p. 202. 
EMMETT (E.). — The law of carriage. (5 400 words. 


1935 
Journal, Institute of Transport, April, p. 226. 
CLIFF (J.). — The methods of negotiation betwee 


transport undertakings, their employees, and the trad 
unions. (11 000 words.) 


1935 


Journal, Institute of Transport, April, p. 239. 


WITCOMB SMITH (A.). — Psychology and the roa 
transport driver. (5 200 words.) 


385.5 


656 . 


Mechanical Engineering. (New York.) 
1935 62. (01 & 62 


Mechanical Engineering, March. p. 157. 


EVERETT (F. L.). — Stress analysis of failures i 
machine parts. (2200 words & fig.) 


1935 53 


Mechanical Engineering, March, p. 162. 


OSBORNE (N. S.). STIMSON (H. F.) & GINNING 
(D. C.). — Steam research at the Bureau of standard 


(1200 words & 1 table.) 


1935 
Mechanical Engineering, March, p. 164. 

KEYES (F. G.), SMITH (L. B.) & GERRY (HB. TF. 
— The equation of state for superheated steam an 
some comments on derived quantities. (500 words © 


53 


fig.) 

1935 621 .16 
Mechanical Engineering, March, p. 165. 

SODERBERG (C. R.). — Recent developments 1 


steam turbines. (5 800 words & fig.) 


Railway Age. (New York.) 
1935 385 . 


Railway Age, No. 9, March 2, p. 322. 


BUDD (R.). — The railway status and outlook. a 50 
words. ) 
1935 625.143. 


Railway Age, No. 9, March 2, p. 325. 
BRUNNER ‘(J.). — Normalizing process perfected fc 
rails. Offers promise of eliminating transvers 


fissures and other internal defects increases resistanc 
to batter. (2 800 words & fig.) 


. — st — 


1935 621 138 


ilway Age, No. 9, March 2, p. 329. 

PITUS (H. J.). — Factors affecting the cost of loco- 
tive repairs. — Statistical evaluation of miles 
ween shoppings, intensity of utilization, age and 
ver in relation to locomotive maintenance expense. 
800 words & fig.) 


1935 625 111 (.73) & 625 .162 (.73) 
ilway Age, No. 10, March 9, p. 352. 
Miore money for grade separation. 
able & fig.) 


(3 700 words, 


1935 625 .162 (.73) & 656 .259 (.73) 
ilway Age, No. 10, March 9, p. 357. 


‘federal funds for highway crossing protection. (2 400 
rds, 1 table & fig.) 


1935 
ilway Age, No. 10, March 9, p. 361. 


> & W. V. articulated locomotive replaces two Conso- 
ations. (1 200 words, 1 table & fig.) 


621 .132.8 (.73) 


1935 

ilway Age, No. 10, March 9, p. 363. 
TETTERS (A. H.). — Comments on the development 
the Union Pacific streamline trains. (2400 words.) 


621 .43 (.73) 


1935 
ilway Age, No. 11, March 16, p. 386. 

aes costs feature Zephyr operation. (1700 words 
ig.) 

1935 

ilway Age, No. 11, March 16, p. 389. 
freight car repairs in relation to age. (3200 words 
10 tables.) 

1935 625 .1 (06 (.73) 
ilway Age, No. 11, March 16, p. 394. 

A. R. E. A. holds three-day convention. (30000 words.) 


621 .43 (.73) 


625 .26 (.73) 


1935 656 .25 (06 (.73) 
ilway Age, No. 11, March 16, p. 416. 


Signal section, A. A. R., convenes in Chicago. (9 000 
rds.) 


1935 621 .132.3 (.518) & 625 .232 (.518) 
jilway Age, No. 12, March 23, p. 446. 


Streamlined train « Asia » for South Manchuria Rail- 
-y. -(1 600 words & fig.) 


] 
1935 
‘ilway Age, No. 12, March 238, p, 451. 
Hearings on water carrier bill. (5500 words.) 


385 .2 (.73) 


1935 625 1 & 656 .222.1 
ilway Age, No. 12, March 28, p. 455. 

Insuring safety of high speed trains. — The beginning 
a new era, by Elmer T. Howson. — Signaling for 


higher train speeds, by W. F. Zane. — Zephyr high- 
speed brake tests, by Joseph C. McCune. (9 000 words.) 


1935 ; 
Railway Age, No. 12, March 23, p. 462. 
Freight cars on the highways. (900 words & fiz.) 


656 .261 (.43) 


Railway Gazette. (London.) 
1935 625 .26 (.42) 


Railway Gazette, No. 12, March 22, p. 549. 
Further developments at Horwich works, L. M. 8S. Ry. 


— |. Line system of machining and assembling standard 
wagon axleboxes. (2800 words & fig.) 


1935 656 .254 (.73) 
Railway Gazette, No. 12, March 22, p. 552. 
Continuous cab signalling. (2 000 words & fig.) 


1935 621 138 (.73) 
Railway Gazette, No. 13, March 29, p. 593. 
Cost of locomotive repairs in U. 8. A. (900 words.) 


1935 
Railway Gazette, No. 13, March 29, p. 600. 
ARTHURTON (A. W.). — Impressions of overseas 
transport. — XV. A tour by rail, road and steamer in 
the South Island of New Zealand. (1200 words.) 


656 (.931) 


1935 656 .23 (.42) & 659 (.42) 
Railway Gazette, No. 13, March 29, p. 601. 


Realising the L. M. 8. quota. (A scheme which turns 
the business of securing traffic into a competitive sport. 
(2300 words & fig.) 


1935 625 .26 (.42) 


Railway Gazette, No. 13, March 29, p. 604. 


Further developments at Horwich works, L. M. S. Ry. 
— II. Line system of machining and assembling stan- 
dard wagon axleboxes. (1 400 words & fig.) 


1935 62. (01 (.54) & 624 (.54) 
Railway Gazette, No. 13, March 29, No. 607. 

Recent practice in testing of bridges in India. (2 200 
words & fig.) 


1935 621 .132.6 (.438) & 625 .616 (.438) 
Railway Gazette, No, 138, March 29, p. 612. 

New Polish-built locomotives for Latvia. (1000 words 
& fig.) 

1935 621 .43 (.42) & 625 .175 (.42) 
Railway Gazette, No. 13, March 29, p. 614. 

New 38-seater motor gang trolley. (350 words & fig.) 


1935 656 .222.1 (.42) 
Railway Gazette, No. 14, April 5, p. 633. 
Speeding up. (1000 words.) 


— 8 


1935 
Railway Gazette, No. 14, April 5, p. 639. 

ARTHURTON (A. W.). — Impressions of overseas 
transport. — XVI. Up-to-date transport conditions pre- 
vail in the larger islands of the Pacifie and those of 
the Hawaiian group are connected by daily steamer 
and air services. (1 200 words.) 

1935 
Railway Gazette, 

Permanent way in Victoria. 
fig.) 

1935 
Railway Gazette, No. 14, April 5, p. 

Train describer with printed record. 
fig.) 

1935 621 .132.3 (.73) 
Railway Gazette, No. 14, April 5, p. 644. 

American high-speed streamlined steam locomotive. 
(700 words & fig.) 

1935 621 .132.6 (.43) 
Railway Gazette, No. 14, April 5, p, 640. 

New high pressure 2-4-2 superheated tank locomotives. 
(700 words & fig.) 

1935 621 .138.5 (.42) 
Railway Gazette, No. 14, April 5, p. 646. 

Improvements at Doncaster works, L. N. E. Ry. (2 200 
words & fig.) 


1935 


656 (.96) 


625 .1 (.945) 
No. 14, April 5, p. 640. 
(1000 words, 1 table & 


656 .254 (.42) 
642. 
(1000 words & 


621 .132.3 (.493) 


Railway Gazette, No. 14, April 5, p. 650. 
New Belgian Pacific locomotives. (350 words & fig.) 
1935 625 .231 (.42) 
Railway Gazette, No. 14, April 5, p. 653. 


Camping coaches on the British Railways. (900 words 
& fig.) 
1935 
Diesel Ry. Traction, p. 
March 22. 


Two super-power Diesel-electric locomotives for the 
P. L. M. (500 words & fig.) 


1935 
Diesel Ry. Traction, p. 
March 22, 
High speeds and the signalling problem. (700 words.) 


621 .335 (.492) & 621 .43 (.492) 
576, Supplt. to Ry. Gazette, 


621 .335 (.44) & 621 .43 (.44) 
Supplt. to Ry. Gazette, 


ya 
DIO, 


656 .222.1 & 656 .25 
Supplt. to Ry. Gazette, 


575, 


1935 
Diesel Ry. Traction, p. 
March 22, 
Diesel traction on Dutch secondary railway. 
words & fig.) 


1935 
Diesel Ry. Traction, p. 
Mareh 22, 
New Italian 
words & fig.) 


(350 
621 .43 (.45) 


577, Supplt. to Ry. Gazette, 


high-speed oil-engined railcar. (1 300 


2 — 
1935 621 .335 (.73) & 621 .43 (.7. 
Diesel Ry. Traction, p. 580, Supplt. to Ry. Gazett 
March 22, 


Another 100 m. p. h. train in North America (9 
words & fig.) 


1935 
Diesel Ry. Traction, 
Mareh 22. 


High speed Diesel services on the Nord. 
& fig.) 


621 .43 (.44) & 656 .222 (.4: 
p. 582, Supplt. to Ry. Gazett 


(800 wor 


1935 621 43 (.73) & 656 .222 (.7¢ 
Diesel Ry. Traction, p. 584, Supplt. to Ry. Gazett 
March 22. 


The Burlington Zephyr and its services. (1000 word 
tables & fig.) 


1935 621 .335 (.493) & 621 .43 (.498 
Diesel Ry. Traction, p. 587, Supplt. to Ry. Gazett 
March 22. } 
Streamlined Diesel-electric trains for Belgium. 

words, 1 table & fig.) 


1935 621 .33 (.493 
Electric Ry. Traction, p. 666, Supplt. to the Ry. Gazett 
April 5 
First Belgian main-line electric railway between Bru 
sels and Antwerp. (1800 words & -fig.) 


(al 


1935 621 .33 (.43) & 656 .259 (.43 
Electrie Ry. Traction, p. 670, Supplt. to the Ry. Gazett 
April 5. 


Special warning signs for electrified sections on tk 
German State Railways. (600 words & fig.) 


1935 621 .335 (.47 
Electric Ry. Traction, p. 671, Supplt. to the Ry. Gazett 
April 5. 
Italian-built electric locomotives for Russia. (40 
words & fig.) 
1935 621 .33 (.45 
Electric Ry. Traction, p. 672, Supplt. to the Ry. Gazett 
April 5 
New standard-gauge Italian electric railway. (90 
words & fig.) 
1935 621 .33 (.495 
Electric Ee Traction, p. 674, Supplt. to the Ry. Gazette 
April 5 


BEAVER ©. H.). — The Hellenic electric railway 
(1000 words & a map.) 


1935 621 .33 (.82) & 625 .4 (.82 
Electric Ry. Traction, p. 675, Supplt. to the Ry. Gazette 
April 5. 
Buenos Aires underground. (400 words & fig.) 


1935 621 .33: 
Electric Ry. Traction, p. 676, Supplt. to the Ry. Gazer 
April 5. 
New electric locomotive drive. 
Houston.) (450 words & fig.) 


(British ‘Thomson 


UR ae 


Railway Magazine. (London.) 


1935 621 .43 (.42) 


jilway Magazine, April, p. 235. 
REED (B.). — Diesel traction on the L. M.S. Ry. 
000 words, 1 table & fig.) 


1935 
ilway Magazine, April, p. 239. 
ALLEN (C. J.). — The L. N. E. Ry. world records. — 


8 m. p. h. maximum and 300 miles at 80 m. p. h. 
700 words & fig.) 


1935 
lilway Magazine, April, p. 244. 


ALLEN (C. J.). — British locomotive practice and 
rformance. (2400 words, tables & fig.) 


1935 
uilway Magazine, April, p. 265. 


COOPER (B. K.). — The design of stations. (1 200 
mds & fig.) 


656 .222.1 (.42) 


656 .222.1 (.42) 


725 .31 (.42) 


Railway Mechanical Engineer. (Ph adelphia.) 
1935 
uilway Mechanical Engineer, March, p. 85. 

The second self-propelled stainless steel train. (5 500 
ords & fig.) 

1935 62. (01, 621 134.1 & 669 
1ilway Mechanical Engineer, March, p. 93. 


TEMPLIN (R. L.). — Stress distribution in alumi- 
um connecting rods. (3000 words, 4 tables & fig.) 


1935 621 .132.8 (.73) 
uilway Mechanical Engineer, March, p. 97. 
Articulated locomotives for Pittsburg and West Vir- 
nia. (1600 words, tables & fig.) 


1935 621 .43 (.73) & 625 .2 (0 (.73) 
vilway Mechanical Hngineer, March, p. 101. 


FETTERS (A. H.). — Sidelights on the Union Paci- 
¢ streamline trains. (3300 words.) 


1935 
ailway Mechanical Engineer, March, p. 103. 
High-power hand brake. (800 words & fig.) 


1935 625 .26 (.73) 
ailway Mechanical Engineer, March, p. 108. 


Freight-car reconditioning on the Illinois Central. 
2800 words & fig.) 


1935 625 .233 & 625 .234 
ailway Mechanical Engineer, March, p. 113. 

Medart compensating car axle drive. (900 words 
fig.) 

1935 625 .25 (.73) & 625 .26 (.73) 


ailway Mechanical Engineer, March, p. 115. 


Pennsylvania air brake shop at Pitcairn, Pa. (1100 
ords & fig.) 


625 .252 


621 .335 (.73) & 621 .43 (.73) 


Railway Signaling, (Chicago.) 


1935 625 .162 (.73) & 656 .259 (.73) 
Railway Signaling, March, p. 127. 


Highway crossing signals on the Seabord in Carolina. 
(1900 words & fig.) 


1935 625 .162 (.73) & 656 .259 (.73) 
Railway Signaling, March, p. 129. 

Crossing signals on the A. C. L. in Florida. (1900 
words & fig.) 

1935 656 .256.2 (.73) & 656 .256.3 (.73) 
Railway Signaling, March, p. 135. 

LINN (F. A.). — Low-voltage capacitors for power- 
factor correction. (3400 words & fig.) 


1935 


Railway Signaling, March, p. 139. 


Signal Section (A. A. R.) convenes in Chicago. (16 000 
words.) 


656 .25 (06 (.73) 


1935 621 .43 (.73) & 656 .254 (.73) 
Railway Signaling, March, p. 150. 


Cab signals and A. T. C. on Union Pacific streamliner. 
(600 words & fig.) 


Proceedings, American Society of Civil Engineers. 
(New York.) 


1935 62. (01, 669 1 & 721 9 
Proceed., Amer. Soc. of Civil Eng., January, p. 3. 


RATHBUN (J. Ch.). — Elastic properties of riveted 
connections. (8 200 words & fig.) 


1935 627 .82 
Proceed., Amer. Soc. of Civil Eng., January, p. 43. 

CRAVITZ (Ph.). — Analyses of thick arch dams 
including abutment yield. (3 000 words & fig.) 

1935 624 51 


Proceed., Amer. Soc. of Civil Eng., January, p. 93. 

A generalized deflection theory for suspension brid- 
ges, by D. B. STEINMAN, paper published in March 
1934. Proceedings. — Discussion by W. R. FREDERICK, 
Jr. & W. H. YATES. (3000 words, tables & fig.) 


1935 627 .82 & 693 
Proceed., Amer. Soc. of Civil Eng., February, p. 187. 

COLE (D. W.). — Stabilizing constructed masonry 
dams by means of cement injections. (14500 words, 
tables & fig.) 


1935 T21 9 
Proceed., Amer. Soe. of Civil Eng., February, p. 225. 


WADDELL (J. A. L.). — Weights of metal in steel 
trusses. (3200 words, tables & fig.) 


= 14 — 


1935" 62. (01 
Proceed., Amer. Soc. Civil Engineers, March, p. 317. 

LOGAN (K. H.). — Underground corrosion. (6000 
words & fig.) 

1935 693 & 721 .9 
Proceed., Amer. Soc. Civil Engineers, March, p. 341. 

“lasonry and reinforced concrete. — Progress report 
of Committee of the structural division. (2 800 words.) 

1935 (Weabe ait 
Proceed., Amer. Soc, Civil Engineers, March, p. 347. 

LOHMEYER (.). — Analysis of sheet-pile bulk- 


heads. (3000 words, 1 table & fig.) 


Proceedings, Institution of Mechanical Engineers, 


(London.) 
1934 62. (01, 621 .43 & 669 1 
Proceed., Institut. of Mech. Engineers, April-November, 
Pp.» 2. 
BAKER (H. W.). — The operating temperatures of 


cast iron and aluminium pistons in a 12-inch bore oil 
engine. (10000 words, tables & fig.) 


1934 62. (01, 621 134.1, 621 .135.2 & 669 .1 
Proceed., Institut. of Mech. Engineers, April-November, 
p. 249. 
COKER (E. G.) & LEVI (R.). — Force fits and 
shrinkage fits in crank webs and locomotive driving 
wheels. (7.000 words & fig.) 


1934 669 .1 (06 (.42) 
Proceed., Institut. of Mech. Engineers, April-November, 
p. 277. 
DESCH (C. H.). — The work of the alloys of Iron 
Research Committee. (8500 words & fig.) 


1934 62, (01 & 669 1 
Proceed., Institut. of Mech. Engineers, April-November, 
p. 299. 
LEA (F. C.) & ARNOLD (R. N.). — The embrittle- 
ment of low-carbon steel. (9 200 words & fig.) 


1934 621 .116 | 


Proceed., Institut. of Mech. Engineers, April-November, 
p. 341. 
GRUMELL (EE. S.). — The evaluation of coal with 
particular reference to small coal for steam raising. 
(5 000 words & fig.) 


1934 626 131.4 

Proceed., Institut. of Mech. Engineers, April-November, 
p. 355. 

BONE (V. W.). — The part played by mechanical 


excavators in world progress. (2800 words & fig.) 


1934 621 .125 
Proceed., Institut. of Mech. Engineers, April-November, 
p. 381. 
CROSSLEY (E.)..— Bauer-Wach exhaust steam tur- 
bines. (29000 words & fig.) 


The Locomotive. (London. ) 


1935 656 | 
The Locomotive, March 15, p. 66. 
Suburban passenger-train services, (1400. words.) 


1935 621 .132.3 (.! 
The Locomotive, March 15, p. 66. 


Qil-burning Consolidations, Central Ry. of Pe 
(1300 words & fig.) 


1935 621 
The Locomotive, March 15, p. 71. 


Trial run of pneumatic tyred petrol driven rail 
on the L, M. S. Ry. (700 words & fig.) 


1935 621 .132:3 (73) & 6232 sae 
The Locomotive, March 15, p. 72. 

4-8-4 type locomotives, Northern Pacific Ry. (! 
words & fig.) 

1935 621 13 (0 & 656 .22 
The Locomotive, March 15, p. 73. 

High speed and the steam locomotive. (2000 word 


1935 621 .132.6 (.4 
The Locomotive, March 15, p. 75. 


New 2-6-2 passenger tank locomotives, L. M. & S. I 
(900 words & fig.) 


1935 621 .338 (.42) & 625 4 (.4 
The Locomotive, March 15, p. 79. 

ELLIS (C. H.). — The Glasgow subway. (17% 
words & fig.) 

1935 ‘ 625 .253 (.4 


The Locomotive, March 15, p. 82. 
Two Russian air brakes. (2000 words.) 


1935 621 .133.2 (.93 


The Locomotive, March 15, p. 84. 
Spark arresters on New Zealand Govt. Rys. locom 
tives. (1300 words & fig.) 


1935 625 .245 (.4 
The Locomotive, March 15, p. 95. 

Wagons for the conveyance of grain in bulk, Gre 
Southern Rys. (300 words & fig.) 


Transactions, American Society 
of Mechanical Engineers. (New York.) 
1935 62. (01 & 669 


Transactions, Amer. Soc. of Mech. Engineers, Januai 


Powe 
VERSE (G.). — The elastic properties of steel 
high temperatures. (2700 words & fig.) 


cost for 1933. 


ae 


7° 62, (Of & 624 2 
ed, Cd p. A- ae March, Amer. 


621 338 (073) 


ansit Cars speedy and attractive. (2 800 


621 .43 


Aaa por via férrea, 


(PB. de). 
sa nivel. i 800 palabras & fi 


385 & 656 2 


: Los Transportes. (Madrid.) 


1935 656 (.23) 


iene Transportes, No 397, 1 de abril, p. 74 


(2 300 | 


= econémicas del Postulado. 


MERINO — Teorética del trafico. Categorias 


te 000 palabras & fig.) 


(J.) . 


Ingenieria y Construccién { Madrid). 
1935 625 .5 (.494) 


Ingenieria y Construcci6n, abril, p. 255. 
HUNZIKER (F.). — El funicular de Schwyz-Stoos. 


(4100 palabras & fig.) 


Revista de Bees industrial. (Madrid.) 
1935 625 .4 (.460) 


Revista de Ingenieria industrial, marzo, p. 87. 
-CUADRA PINZON (P. de). — Enclavamiento de la 


estacién de Goya del Metropolitano de Madrid. (3 400. 
palabras & fig.) 
Revista de Obras Putblicas. (Madrid.) 
1935 656 


Revista de Obras Piblicas, No 7, 1° de abril, p. 140. 


BARCELO (J.). — La competencia entre el ferrocarril 
vy la carretera. (2600 palabras.) 


In Italian. 


La teenica professionale. (Firenze.) 


~1935 621 .333 


La tecnica professionale, aprile, p. 103. 
I euscinetti a rotolamento nei motori elettrici di 
trazione. (2 800 parole & fig.) 


L’Ingegnere. (Roma.) 


1935, 624 .2 


| L’Ingegnere, No 6, 16 marzo, p. 237. 


tipo normale ? (400 parole & 2 


GUIDI (C.), — Travi a pape T ad ali larghe o di 
quadri.) 


uae 


2 Rh ee d : 3 


1935 
L’Ingegnere, N° 7, 1 aprile, p. 283. 
PERETTI ETTORE. — Sulla distinguibilitaé diretta 
degli agelomeranti cementizi dai cementi. (1 600 parole.) 


691 


Rivista tecnica delle ferrovie italiane. (Roma.) 


1935 621 .135.4 & 625 113 
Rivista tecnica delle ferrovie ital., 15 marzo, p. 131, 
SALVINI (F.). — Il regime di circolazione su una 


rete ferroviaria in relazione alla velocita massima nelle 
curve. (2100 parole & fig.) 


1935 385. (07.2 (.45) 
Rivista tecnica delle ferrovie ital., 15 marzo, p. 151. 
FORTE (G.). — La nuova camera termica del R. 


Istituto Sperimentale delle Comunicazioni. (3 000 parole 
& fig.) 


1935 
Rivista tecnica delle ferrovie ital., 
La ferrovia Gibuti-Addis Abeba. 
vola &. fig.) 


385. (01 (.66) 
15 marzo, p. 163. 
(1 600. parole, 1 ta- 


Trasporti. (Milano.) 
1935 
Trasporti, marzo, p. 60. 
DE VEALI (D. L.). — Awmtomotrici leggere in ser- 
vizio ferroviario. (4200 parole & fig.) 


621 .43 


Trasporti e lavori pubblici. (Roma.) 
1935 656 (.45) 
Trasporti e lavori pubblici, marzo, p. 89. 

LiIstituto Nazionale Trasporti istituisce reti di au- 


totrasporti in sostituzione di linee ferroviarie, (2 300 
parole & 1 tavola.) 
in Dutch. 
De Ingenieur. (Den Haag.) 
1935 626 (.493) 


De Ingenieur, No 15, 
BRAECKMAN (A 


12 April, p. B. 45. 
). — Het Albert-kanaal nabij Ant- 


werpen, Sectie Antwerpen-Wynegem. (4900 woorden 
& fig.) 
1935 625 .13 


De Ingenieur, N° 15, 12 April, p. B. 54. 

FROEHLICH (O. K.). — Drukverdeeling langs den 
omtrek van een tunnelbuis tengevoloe van verkeersbe- 
lasting. (4600 woorden & fig.) 


1935 621 .131.3 (.44) 
De Ingenieur, No 15, 12 April, p. V., 25. 
VAN SCHOUWENBURG (W. H.). — De locomotief- 


beproevingsinrichting te Vitry-sur-Seine, (2600 woor- 
den & fig.) 


> 


Spoor- en Tramwegen. (Utrecht.) 


1935. 656 (.492 

Spoor en Tramwegen, N° 7, 26 Maart, p. 151; Noe § 
9 April, p. 181. 

Wijzigingen in vervoerswijze in Nederlands interna 


tionaal verkeer gedurende de pEetianers (5 000 woor 
den & 3 tafereelen.) 


1935 625 .14 (01 & 625 .2 (0 
Spoor en Tramwegen, No 8, 9 April, p. 183. 
LABRYN (P.). — De wrijving tussen wiel en spoot 


staaf. (1800 woorden & fig.) 
: In Polish. 
(= 91.885) 
Inzynier Kolejowy. ( Warszawa.) 
1935 624 6 (.438) = 91 .88 


Inzynier Kolejowy, No. 4, p. 99. 


SASKT (S.). — Construction ‘of the viaducts on th 
Wisla-Glebee railway line. (5400 words & fig.) 


1935 621 .33 (.438) = 91 88 
Inzynier Kolejowy, No. 4, p. 106. 

SZCZEPANSKIEGO (W.) & POWLOWSKIEGO (A. 
— Railway electrification in Poland. (6000 words.) 


in Portuguese. 


Gazeta dos caminhos de ferro. (Lisboa.) 
1935 656 .254 (.493 


Gazeta dogs caminhos de ferro, N° 1135, 1 de abri 
p. 152. 
ALPHASIGMA. — O comando automatico dos com 
béios na Suica. (1 600 palavras & fig.) 


in Rumanian, 
(= 599) 


Revista tecnica C. F. R. (Bucuresti.) 
1935 621 .33 (.498) = 
Revista teenica C. F. R., January-February, p. 1. 


SERBESCU (D. M.). — Electrification of the Cam 
pina-Brasoy line. (8 300 words.) 


1935 621 .33 (.4) = 
Revista tecnica C. F. R., January-February, p. 17. 


GROFSOREANU (G.). — The electrie traction prc 
blem. (12000 words, 36 tables & fig.) 


621 .32 (.498) = 59 
& 656 .215 (.498) = 59 
Revista teenica, C. F..R., March, p. 65. 


CRACIUN (G.). — Nationalisation of electric i ht 
ing on the Rumanian Railways. (6500 words & fig. 


1935 


ornare 
ARRAN 


= oerEs 


1935 
L’Ingegnere, N° 7, 1 aprile, p. 283. 
PERETTI ETTORE. — Sulla distinguibilitaé diretta 
degli agglomeranti cementizi dai cementi. (1 600 parole.) 


691 


Rivista tecnica delle ferrovie italiane. (Roma.) 


1935 621 .135.4 & 625 .113 
Rivista tecnica delle ferrovie ital., 15 marzo, p. 131, 
SALVINI (F.). — Il regime di circolazione su una 
rete ferroviaria in relazione alla velocita massima nelle 


curve. (2100 parole & fig.) 
1935 385. (07.2 (.45) 
Rivista teenica delle ferrovie ital, 15 marzo, p. 151. 
FORTE (G.). — La nuova camera termica del R. 


Istituto Sperimentale delle Comunicazioni. (3 000 parole 
& fig.) 


1935 
Rivista teenica delle ferrovie ital., 
La ferrovia Gibuti-Addis Abeba. 
vola &. fig.) 


385. (01 (.66) 
15 marzo, p. 163. 
(1 600. parole, 1 ta- 


Trasporti. (Milano.) 


1935 621 .43 
Trasporti, marzo, p. 60. 
DK VEALI (D. L.). — Awmtomotrici leggere in ser- 


vizio ferroviario, (4200 parole & fig.) 


Trasporti e lavori pubblici. (Roma.) 
1935 656 (.45) 


Trasporti e lavori pubblici, marzo, p. 89. 
L'Istituto Nazionale Trasporti istituisce reti di au- 


totrasporti in sostituzione di linee ferroviarie. (2 300 
parole & 1 tavola.) 
in Dutch. 
De Ingenieur. (Den Haag.) 
1935 626 (.493) 


De Ingenieur, No 15, 12 April, p. B. 46. 
BRAECKMAN (A.). — Het Albert-kanaal nabij Ant- 


werpen, Sectie Antwerpen-Wynegem. (4900 woorden 
& fig.) 
1935 625 .13 


De Ingenieur, N° 15, 12 April, p. B. 54. 


FROEHLICH (O. K.). — Drukverdeeling langs den 
omtrek van een tube tengevolee van verkeersbe- 
lasting. (4600 woorden & fig.) 


1935 621 .131.3 (.44) 
De Ingenieur, No 15, 12 April, p. V.. 25. 
VAN SCHOUWENBURG (W. H.). — De locomotief- 


beproevingsinrichting te Vitry-sur-Seine. (2600 woor- 
den & fig.) 


Spoor- en Tramwegen. (Utrecht.) 


656 (.492 
N° 7, 26 Maart, p. 151; Ne & 


1935. 
Spoor en Tramwegen, 
9 April, p. 181. 
Wijzigingen in vervoerswijze in Nederlands interna 
tionaal verkeer gedurende de crisisjaren. (5000 woo 
den & 3 tafereelen.) 


1935 625 14 (01 & 625 .2 (0 
Spoor en Tramwegen, No 8, 9 April, p. 183. 
LABRYN (P.). — De wrijving tussen wiel en spoot 


staaf. (1800 woorden & fig.) 
> In Polish. 
(= 91.885) 
Inzynier Kolejowy. ( Warszawa.) 
1935) 624 .6 (.438) = 91 .88 


Inzynier Kolejowy, No. 4, p. 99. 
SASKT (S.). — Construction of the viaducts on th 
Wisla-Glebee railway line. (5400 words & fig.) 


1935 621 .33 (.438) = 91 88 
Inzynier Kolejowy, No. 4, p. 106. 

SZCZEPANSKIEGO (W.) & POWLOWSKIEGO (A 
— Railway electrification in Poland. (6000 words.) 


in Portuguese. 


Gazeta dos caminhos de ferro. (Lisboa.) 
1935 656 .254 (.493 


Gazeta dos caminhos de ferro, N° 1185, 1 de abri 
p. 152. 


ALPHASIGMA. — O comando automatico dos com 
bdios na Suica. (1 600 palavras & fig.) 


tn Rumanian, 
(= 599) 


Revista teenica C. F. R. (Bucuresti.) 
1935 621 .33 (.498) = 
Revista tecnica C. F. R., January-February, p. 1. 


SERBESCU (D. M.). — Electrification of the Cam 
pina-Brasoy line. (8 300 words.) 


1935 


621 33 (.4) = 
Revista tecnica C. F. R., January-February, p. 17. 


GROFSOREANU (G.). — The electric traction prc 
blem. (12.000 words, 36 tables & fig.) 


1935 621 .32 (.498) = 59 
& 656 .215 (.498) = 59 
Revista teenica, C. F..R., March, p. 65. 


CRACIUN (G.). — Nationalisation of electric i ht 
ing on the Rumanian Railways. (6500 words & fig. 


qsuiret teen ® 


sy 


UNIFORM AND. 
RAPID ACTION 


INDEPENDENT OF THE LENGTH 
| OF THE TRAIN 


is a valuable feature of 
the latest and the most 
efficient system of braking 
for railway rolling stock 


THE 
[WESTINGHOUSE] 
INTERLOCKED — 
ELECTRO-PNEUMATIC 
BRAKE 


Itis particularly suitable for multiple - unit service and 
for intensive high speed suburban and city traffic. 
It can be APPLIED AND RELEASED TO ANY DESIRED 
EXTENT. Its extreme flexibility, sensitiveness, simultan- 
eous action throughout the train, and ease of graduation 
inrelease, enables heavy brake applications to be made 
without shock, and ensures short and accurate stops. 


The electro-pneumatic feature can be added to existing 
air brake equipments. 


This system of braking i is NOW 
very largely in use on the Underground 
Railways of London. 


Westinghouse Brake & Signal Co. te 


82 York Road, King’s Cross, London N.1 
REPRESENTED ; 


IN INDIA ‘by : Saxby & Farmer (India), Ltd., Calcutta, and Roel 
IN AUSTRALIA by : McKenzie & Holland (Australia), Pty., Ltd 
Y * MELBOURNE, Holland (A BRISBANE, Q'land { for Signals. 
The Westinghouse Brake Co., of Australasia,Ltd., 
CONCORD WEST, New Scath Wales to” { for Brakes. 


ak 


‘ SIGNALS 


The long range signals with low 
power consumption forA.C. or D.C. 


Some recent 
installations 


High efficiency optical systems enabling use of 
low power consumption lamp. 
mee = =8@ Permanent magnet energisation avoids need 
of local winding, and saves further power. 
@ This low power consumption enables these 
signals to be operated economically by battery. 
@ They are therefore ideal for use in outlying 
districts or where power supply is not available. 
@ Signals fitted with special proving contacts. 
Can be fitted with double-filament lamp. 


@ Inthe A.C. type the standard robust and sim- 
ple D.C.mechanism is retained and operated 
through a Westinghouse Metal Rectifier. 


Westinghouse Brake & Signal Co. Ltd. 


82, York Road, King’s Cross, London, N. 1. 


Represented in India by Saxby & Farmer (India) Ltd Calcutta and Bombay 
in Australia by McKenzie & Holland (Australia) Pty, Ltd. Melbourne and Brisbane 


Air ‘Compressor 


_ that can be relied 
“upon 


@ WESTINGHOUSE &) 


DH Type Compressor 


@ designed to meet the conditions of restricted space and 
* clearance usually obtaining on railway coaches and tram- 
cars, etc. 


Compactness is attained without impairing the strength and efficiency 
which are characteristic of all Westinghouse productions. 


Overall height and weight are reduced to a minimum, not by sacrifice 
of essential details but by careful disposition of all parts within one casing. 


Smooth running. 
Accessibility of all working parts. 


Automatic lubrication system, requiring no attention, beyond replenishment 
at long intervals. 


Of the hundreds now in service in various parts of the world, many 
have been doing heavy duty for a number of years. 


WESTINGHOUSE BRAKE & SIGNAL CO. LTD., 82, YORK ROAD, LONDON, N.I. 


In AUSTRALIA: The Westinghouse Brake Co. of Australasia Ltd., Concord West, N. S. Ww. 
In INDIA: Saxby & Farmer (India) Ltd., Entally; Calcutta. 
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Semi-Automatic Power Frame at the 
Station “Ausstellung”’, Berlin 
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The most northerly Power Frame in the World at 
Narvik (Norway) 


MECHANICAL INTERLOCKING FRAMES 


Signal and Point Mechanisms for Wire 
and Rod Working — Compensators for 
Wire Transmissions — Point Detectors — 
Time Locks — Level Crossing Barriers — 
Electric Slots on Signal Arms — Crank 
Handle Locking Frames — Lever Locking 
Frames — Rail-Contacts 


ELECTRIC INTERLOCKING FRAMES 


with German and American Pattern Lock- 
ing Boxes — Signal and Point Machines 
for Direct or Alternating Current — Elec- 
tric Point Detection — Motor operated 
Detector Bolts — Semaphore Signals — 
Day Colour Light Signals 


BLOCK SIGNALLING, NON-AUTOMATIC 


Block Signals — Block Instruments — 
Electric Plunger Locks for Block Instru- 
ments — Track Circuiting and other 
apparatus for indicating the condition 
of the line 


AUTOMATIC BLOCK SIGNALLING 


Impedance Bonds — Track Relays — 
Jiluminated Track Diagrams — Level 
Crossing Signals 

AUTOMATIC GRAVITY HUMP YARD 
INSTALLATIONS 
Desk Pattern Power Locking Frames — 
Magazine Apparatus for Automatic Point 
Operating 


AUTOMATIC TRAIN CONTROL 


mechanical (Train Stops) — inductive 


WORKS IN BERLIN - SIEMENSSTADT, BRAUNSCHWEIG, BRUCHSAL, GEORGSMARIENHUTTE 


% 
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THE L.N.E.R. 4- CYLINDER COMPOUND EXPRESS LOCOMOTIVE 
depicted above, fitted with high pressure Yarrow-Gresley boiler, is equip- 
ped with WAKEFIELD No 7 pattern Mechanical Lubricators for valves, 
cylinders and axleboxes. One of the principal and most difficult pro- 
blems associated with the use of steam at very high pressures in locomo- 
tives is that of lubricating the cylinders and piston valves; whilst for 
heavily loaded bearings forced lubrication has become a necessity, WA- 
KEFIELD’S Mechanical Lubricators adequately meet both requirements. 


C.C. WAKEFIELD & CO., LTD. 


WAKEFIELD HOUSE, 30-32, CHEAPSIDE, LONDON, E. C. 2 


ALBION MOTORS 
Serb 
SCOTSTOUN, 

GLASGOW, W.4. 


London: BankBuildings, 
20 Kingsway, W.C.2. 


~ Also at Manchester,Leeds, 


Liverpool, Sheffield 

Nottingham, Birmingham, 

Bristol, Edinburgh and 
Belfast. 


BY APPOINTMENT 
TO H.M. THE KING 
OF GREAT BRITAIN 


(Applies to Great Britain only.) 


Legal Speed - 30 m.p.h. 


Unladen weight with Petrol 
or Oil Engine under 2; tons 


Annual Tax - - - £30 


(onder Budget proposals, this figure will apply 
to Oil-Engined vehicles from August 1st.) 


CHASSIS PRICES = - from £395 


TALKING OF ECONOMY — ALBION IS THE LAST WORD 


-FIRTH-BROWN | 
SPRINGS | 


In specialising upon the production of Loco. 
carriage and wagon springs, this company 
places an unusually wide experience of 
spring problems, unsurpassed facilities for 
research, and rapid, accurate production re- — 
sources, at the disposal of Railway authorities. 
This service is keyed up to one ideal - that of 
meriting the confidence already earned and 
given. 


THOS. FIRTH & JOHN BROWN, SHEFFIELD | 


SHUNTING 
PURPOSES 


As the results of tests carried out 
over a period of eight months, the 


L. M. S. 
RAILWAY 


(GREAT BRITAIN) 
HAS RECENTLY ORDERED 
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“ENGLISH ELECTRIC” 
LOCOMOTIVES 


similar to the 50 ton shunting 
locomotive illustrated, Messrs. 
Hawthorn Leslie & Co. supplying 
the mechanical structure. 


silos i . is 


ENGLISH 


ELECTRIC COMPANY LTD. 


Queen's House, Kingsway, London,W.C .2. 
Works: STAFFORD, BRADFORD,RUGBY, PRESTON, 


BRANCH OFFICES AND ASSOCIATES ABROAD : 


ARGENTINA, AUSTRALIA, BRAZIL, CANADA, CEYLON, CHILE, CHINA, DENMARK, EGYPT, ICELAND, INDIA, 


JAPAN, MALAYA, NEW ZEALAND, SOUTH AFRICA. 
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* : me - bes wpe ® |' aoe he 


THE LARGEST SUBURBAN 
RAILWAY ELECTRIFICATION | 
IN THE WORLD fas 
~ METROVICK 
EQUIPMENTS 


9 68 vMetrovicle” The Southern Railway's great suburban electric 
EQUIPMENTS system continues to expand and with it the use 

of “Metrovick’” Motor and Control equipments. 

“Metrovick” The new services to Three Bridges and Reigate, 

886 TRAILER COACH forming a portion of the electrification of the 


EQUIPMENTS ante: . : 
main line to Brighton and Worthing, have called 


for a further 80 Motor Coach and 73 Trailer 
equipments, bringing the total ‘’Metrovick” 
equipments in service on this extensive railway 


electrification up to 968 Motor Coach and 886 


Trailer Coach equipments. 


MEaKopouTAN 
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ELECTRICAL 
TRAFFORD PARK 


ASSOCIATED ELECTRICAL IND 


Locomotive connecting rod in ‘* TORMOL"”’ steel. 


SAVE WEIGHT WITH THESE 
TWO ALLOY STEELS 


The Table below shows the saving in weight 
on Railway Connecting Rods made from 
“Tormanc Special” & "Tormol” Alloy Steels 


Tensile Relative 
Tons sq. in. Weights 


Steel 
BSS 8, CLASS C. 


THE UNITED “TORMANC SPECIAL” 

f “TORMOL” I 

\ The reduction in weight by the use of these steels for 
b reciprocating parts such as coupling and connecting rods 
COMPANIES LTD simplifies the problem of balancing. 


a CIAL” A low carbon manga- 
SAMUEL FOX TORMANC SPE Fee aR Gin sical 


which, compared with B.S.S. 8, Class “‘C,” gives very 
& CO. LTD. 


much superior tensile strength, yield point and impact 


reacted with value without serious loss of ductility. Is simple to 
The United Steel Companies Limited heat-treat and free from temper brittleness. 
STOCKSBRIDGE “™TORMOL"” A onickel-chrome-molybdenum steel 
$ HEFFIELD unequalled for highly stressed parts, 
especially where it is desired to save reciprocating weight. 
ENGLAND 


Resistant to shock and fatigue and free from temper 
brittleness. Simple in heat treatment and, therefore, very 
satisfactory for larger forgings. 
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MODERN TRAFFIC 
REQUIRES 


MODERN TRACK 


PERFECT paar * 
for heavy tralfie 
and high speeds 


no lsolts-no Loosening 
no up-keep 


: an always aeeurale gauge 
THE STEEL SLEEPER 


Sates Monopoty: SocieTE COMMERCIALE DE BELGIQUE AT OUGREE 


OUGREE-MARIHAYE patent 


All 


RAILCARS 


are established as 
successful rail units... 


SOUTHALL 


.and have proved their performance for auxiliary rail work. They are designed, 
not only to ease local traffic conditions, but also to maintain Jong distance express 
services. Their motive power is derived from two economical and efficient 6 cylinder 
A.E.C.-Ricardo Oil Engines which, together with other specially designed units, are 
placed outside the frame and below floor level in most accessible positions. The main 
saloon of the vehicle is arranged on first 
class dining car principles with a modern - 
buffet compartment and serving counter. : 


Let us send you full details. 


Right: One of the two 130 h.p. A.E.C. 
Ricardo Oil Engines employed. 


We sued we 


hast 


The Associated Equipment Co., Ltd., Southall, Middlx. 
Wegmans Or LONDON 'S BUSES 


XIl 


_ MASCHINENFABRIK AVGSBURG-NURNBERG A-c- 


| 
| 
| 
| 
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Automotrice= 
Raiicars 

Diesel-Triebwagen 

Diesel Railcars | 

Automotrices Diesel 
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- Elektrische Triebwagen 


Electric Railcars 
Automotrices électriques 


PLEASE APPLY TO M.A.N., WORKS NUREMBERG 


VICKERS “V.I° 
SINGLE BATTERY SYSTEM 
for ELECTRIC LIGHTING 


OF TRAINS. 


CALL AND SEE IT IN OPERATION IN OUR SHOWROOM 


VICKERS TRAIN LIGHTING CO Lt? 


(Proprietors: VICKERS LIMITED) 
VICKERS HOUSE, BROADWAY, LONDON, SWI. 


Telegrams: VICTRALITE, SOWEST,LONDON, Cablegrams:VICTRALITE,LONDON. Telephone: VICTORIA.6900. 


AY 


« FRANCO » ; ( 
3000 H. P. 


Steam Locomotive 


with 3 driving units — 
has havled 1245 tons 
at 25 km. per hour 
over a I in 63 gradient. 
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system buffer of 
the friction type. 


epitol Springs « 
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“LES ATELIER/ 
_ METALLURGIQUE/..... 


(Belgium) 


NOTICE SENT ON REQUEST 


SOLID 


FORGED AND 
ROLLED STEEL 


WHEELS 


TYRES, AXLES 
& DISC CENTRES 


FOR 
LOCOMOTIVES 
CARRIAGES & WAGONS 


London Office: 
VICKERS HOUSE, BROADWAY, | 
WESTMINSTER, Sword 
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Bull. of the Int. Ry. Congress Ass", No. 6, June, p. 746. _ 


The Dutch diesel train failures. (2400 words & fig.) 
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ROBERTS (A. A.). — Automatic interlocking on 
the Brooklyn Manhattan Transit. (3000 words & fig.) 
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New 4-cylinder simple expansion 4-6-2 express loco- 
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New French superheaters. Latest type of Houlet 
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laufige Eisenbahnfahrzeug (The railway vehicle and 
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Container, Bulletin of the International Container 
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Price of this single copy: 8 Belgas (not including postage). 
(1 Belga = 5 Belgian francs.) 


Subscriptions and orders for single copies (January 1931 and later editions) to be 
addressed to the General Secretary, International Railway Congress Association, 
74, rue du Progrés, Brussels (Belgium). 


Yearly prepaid subscription including postage 


Orders for copies previous to January 1931 should be addressed 
to Messrs. Weissenbruch & Co. Ltd., Printers, 49, rue du Poincon, Brussels. 


Advertisements: All communications should be addressed to the Association, 
74, rue du Progrés, Brussels. 


CONTENTS OF THE NUMBER FOR JUNE 1935. 
aEGqgOCooCCoooCoCCoCCo**K*«K«K«==«*=K«*K«__=™*=={={=={={={={={={={={[K[{[K{K[{_“”"_={{]|]|\|*=*{xK[{*K[€V[V[[S[{[{K[_lRrlN—[===—=—=—= 


CONTENTS. 


I. Competition by roads, waterways. and airways iaitance, aly, Algeria, 
British India and French Indo-China) ... . : Neat wah 609 


I. Rail motor cars from the point of view of their construction : B. — Under- 
frame and body — Heating and ventilation — Auziliary apparatus — 
Fire protection. — Report (Countries of the European oe asa by 
io IDWa Gash AL Se Ty) Ae nee cr es el 616 


III. Rail motor cars from the point of view of their construction: B. —I. Addi- 
tional information and data brought up to date on the points already 
dealt with in part A (Types of engines, Forms of transmissions, Running 
gear, Brakes) — and II: Body design — Lighting, heating and ventilation 
— Sundry apparatus and fire prevention — Speed characteristics and 
carrying capacity. — Report Ce Bende the poeerrean Conti- 
nent), by E, WANAMAKER. - : . . 657 


IV. Ticket printing machines in use at ee booking price at Bruspels (Nord) 
Station, by A. Deprez. . . Muka te Le aes 729 


V. Increasing the efficiency of express locomotives, Eastern Railways of France 742 
WL The Mutehediesch tram failures... -§ - « + *.* © © ©. 4 746 


VII. Automatic St on ee Ecob bie! Mere aten Transit, By A. A. Pes 
Roperts . . 


CONTENTS (continued). 
VIII. RECENT DEVELOPMENTS IN RAILWAY PRACTICE: 
New 4-cylinder simple expansion 4-6-2 Ganress isconsotiyi® Beer 
National Railways Company . + ee peas 158 
IX. MIscELLANEOUS INFORMATION : 
New French superheaters. Latest type of Houlet annular superheater . 760 
X. NEW BOOKS AND PUBLICATIONS : 
Das Bogenlaufige Eisenbahnfahrzeug (The pase EME vehicle and its J ‘ 
to negotiate curves), by Roman Liecuty . . 163 
The Container, Bulletin of the International Container arr te Sapien 
under the auspices of the INTERNATIONAL CHAMBER OF ComMMERCE . : 764 
XI. Monruty Brs.iocRaPHy oF RAILWays . 73 


LIBRARY 


OF THE 


Permanent Commission of the International Railway Congress Association. 


READING ROOM: 74, rue du Progrés, Brussels, 


Works in connection with railway matters which are presented to. the Permanent 
Commission are mentioned in the « Bulletin ». They are filed and placed in the library. If 
the Executive Committee deems it advisable, they are made the subject of a special 
notice. Books and publications placed in the reading room may be consulted by any 
person in possession of an introduction delivered by a member of the Association. 
Books, etc., may not be taken away except by special permission of the Executive 


Committee. 


The Permanent Commission of the Association is not responsible for the opinions expressed 


in the articles published in the Bulletin. 


All original articles and papers published in the BULLETIN are copyright, 


except with the consent of the Authors and the Committee. 


Editions in French and in German are also published. 


ee abode ricer riaues ff 


sre des Chemins de fer es Ge 


_Coltness Iron Co., Ltd. 
‘Davies & Metealte, Ltd. 
an Demag AGEs Fe I 
‘Docker Broiiers 3 
Dunlop Rubber Co., Ltd. 
English Electric Company, Ltd. (The) . 
‘Firth (Thos) & Brown (John), Ltd. . 
Gresham & Craven, Ltd. . . 2... 
Guest, Keen & Nettlefolds, Ltd. 
Haine- St-Pierre (Forges, Usines et Fon- 
GOHOS GO) "ei! ee bee 6 
Herbert, Ltd. (Alfred) . : 
_ Hofimann Mig. Co., Ltd. (The) . 
Kaye & Sons, Ltd. (Joseph). . . 
- Kearns & Co., Ltd. (H. W.) . 
orr-Bremse, A. G. 
; nile xia 


: Powadgen ‘Works, RE (The). 

Commerciale de Belgique . 

ce (J. Wieesons, Ltde s . « : : 
loulton & Co., Ltd. CATE 

SSONSEtO( Wate) sec) 8 os 

foent Gren) Ot bee Anas aaeneme o tiae 

ter Company ee Penn Bs 


XXIV 
XXVII 
XXII 


XI 
XXVIII 


‘Commercial and public service motor vehicles. 


- Electric train lighting. Electric signalling. 


Specialities : 


Locomotives and Railway rolling stock. 
Bronzes and white bronzes for railway purposes. 
Lubricators, . 
Passenger and commercial motor vehicles. 


a 


Locomotives. 
Locomotives, Railway and Tramway rolling stock. 


Preheaters, Purifiers, De-areators. 

Railway fastenings, rail screws, etc. 

Diesel motor coaches, etc. 

Cemented waterproof. Sleepers, crossings, etc. 
Railway rolling stock and fixed equipment. 
Train lighting batteries. 

Iron and steel in all forms. 

Locomotive Steel Castings. 

Injectors, ejectors, etc. 

Special Cranes and Lifting Appliances. 
Varnishes, Japans, Fine colours, etc. 
Rubber springs, Buffers, Hosepipes. 
Railway electrification. 

Hollow forgings. Tyres, axles, etc. 
Ejectors, injectors, lubricators, ctc. 
Screws. 


Railway rolling stock. 
Makers of machine tools. 
Bearings. 


Seamless steel oil feeders. 


Borers. 

Air brakes, feedwater heaters, etc. 
Aluminium alloys in all forms. 
Diesel and Electric Railcars. 


Rolling stock of all kinds. 


Railway- Electrification. 

Welding Processes. 

« Dulux » coach finishes. 

Accumulators for train lighting. 

Leathercloths. 

Locomotives. Rail cars, etc. 

Patented steel sleepers. 

Railway springs, axle forgings, etc. 

India rubber springs of all kinds. 

Kitchen and service equipment, 

Railway specialities of all kinds. 

Superheaters for locomotives and multiple valve 
regulator headers. 


ms o 


Superheater Connery ane New York. 
Talbot ec sea : noe 
Taylor Bros & té., Ltd. 

United Steel Companies, Ltd. (The) 
Vacuum Brake Co., Ltd. . . .. . 
Vacuum Oil Company, Ltd. 

Vereinigte Eisenbahn-Signalwerke . 
Vereinigte Westdeutsche Waggonfabriken 
Vickers Train Lighting Co., Ltd. 
Vi-Spring Products, Ltd. 

Wakefield & Co,, Ltd. 

Ward & Ltd. ‘ 

Westinghouse Brake & Signal Coe Ltd. 
Wild & Co. (A. G.) . aS ie ae 
Willford and Company, Ltd. . . . , 
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‘Specialities: — 


Steam superheaters ‘for loco me Ores marine, etc. 
Ballasting Wagons. 

Wheels and axles. 

Steel sleepers, steel for all purposes. 

Air brakes. 

Lubricants for locomotives. 

Railway signalling. 

Rolling stock. 

Train lighting dynamos and equipment. 

Seat springs. 


‘Mechanical lubricators: oils for all purposes, 


Machine Tools. 

Railway signalling. Brakes. Heating systems, 
Railway supplies, steam heating, etc. 
Railway springs and for all their purposes. | 


Coltness Iron Company Limited 
NEWMAINS, LANARKSHIRE, SCOTLAND 


London Office 


South African Office : 


10 Iddesleigh House, 


London S. Wea 


Caxton Street, 
Indian Office : Turner Hoare & Co., Gateway Bldg. Appollo Bunder, Bombay 


D. Drury & Co. Ltd., P. O. Box 3929, Johannesburg 


Integrally Forged 
~ EaE 


‘ough the bend, with smooth internal 
external surfaces—avoiding restric- 
tion of steam through units or accumula- 

tion of soot, ashes or cinders. 
Multiple-valve 
Throttle-headers 


A finger-type header with multiple-valve 
throttle or regulator contained in the cast- 
ing. Without changing smokebox atrange- 
ment this throttle-header offers distinct 
advantages: Steam is controlled between 
the superheater and cylinders; superheated 
steam is always available for auxiliaries; 
use of a series of small valves opening and 
closing consecutively gives better and 
quicker control of locomotive movements. 
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Wor.tp’s Raitways 


Through a coordinated service with associated 


organizations in Great Britain, France, Germany, 
the United States, Canada, and Australia, the 
railways of the world are served with locomotive 
superheating equipment, that conforms to a gen- 
eral standard of practice, yet is adapted to the par- 
ticular requirements of each individual country. 


A distinguishing characteristic of the locomo- 
tive superheaters manufactured by these associ- 
ated companies is the exclusive use of return 
bends, integrally forged with the tubing to form 
the loops of the superheater elements or units. 
These bends are machine-forged without utilizing 
either additional material ora flux. Railroads the 
world over have standardized on locomotive 
superheaters with these integrally-forged return 
bends. They have been applied to more than 
100,000 locomotives. 


These associated companies, as a result of con- 
stant development and research, and interchange 
of combined experience in modern railroading, 
offer improved superheating equipment to meet 
the changing conditions of locomotive operation. 
An outstanding recent development, now being 
adopted rapidly for every class of locomotive 
setvice, is the multiple-valve throttle-header. 


THE SUPERHEATER COMPANY 


60 East 42nd Street, New York, N. Y., U.S. A. 
ASSOCIATED COMPANIES: 


The Superheater Company, Limited 
Dominion Square Bldg., Montreal, CANADA 
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Compagnie des Surchauffeurs 


Rue la Boétie 3, Paris, FRANCE 


The Superheater Company Limited 
Bush House, Aldwych, London, W.C.2, ENGLAND 
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Schmidt’sche Heissdampf-Gesellschaft, m. b. H., 
Rolandstrasse 2, Cassel-Wilhelmsh6he, GERMANY 


The Superheater Company (Australia) Limited 
Manchester Unity Building, 185 Elizabeth Street, Sydney, N. S. W. 


A-914 


Agencies Throughout the World 


ia olay " Bi —— eT ee 
A C E C Ateliers de Constructions | 
oN so Base Qe Electriques de Charleroi 


Electric traction plant 
Motors and equipment 
Electric lighting plant 


for trains 


Electric signalling 
Wires and Cables 


Kaye’s patent automatic railway carriage — 
door wedge locks and all other types of 
door and cabinet locks as adopted by 
most of the English and Colonial railways. 


Also K’s patent seamless steel oil feeders 


torch lamps, etc. 


JOSEPH KAYE & SONS LTD. 


Lock Works, Leeds 10 & 93, High Holborn, London W.C.I. 
Established 1864 
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SW ry. 
Cee otTAN & TURRET 


LATHES 


Illustration shows a WARD 
Ne 10 combination Turret 
lathe with Patent Covered 
Bed, Ball and Roller Bear- 
ings Headstock, Automatic 
Lubrication, Ground Gears, 
etc. 


Swings 23 ins. over bed covers — 
15 1/2 ins. over cross slide. — Bar 
/ capacity 4 ins. — Spindle speeds 16 
to 580 revs. p. m. 


CATALOGUES UPON APPLICATION. 


H.W. WARD & Co., Ltd suv ‘oax BIRMINGHAM 


SCRATCHPROOE 


p fe 99 
“COME 
for interior 


panelling in L.N.E.R. 
main line compartments 


In the L.N.E.R. Main Line compartment illustrated 
here (by courtesy of the London & North Eastern 
Railway Co.) “Rexine” has been used for a variety 
of purposes in the upholstery and decorative scheme. 
“Rexine” lends itself particularly to this class of work 
because it combines beauty with utility. The vast 
range of coloured effects affords unlimited scope for 
decorative treatment and the scratchproof and 
stainproof propertiss ensure maximum service at the 
lowest maintenance cost. We shall be pleased to 
send patterns and full particulars. 


SPECIFY “REX|INE’ FOR 
DeessiNDGer iVeE = =AND 
DURABLE DECORATION 
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rT 3 2 
1.C.l. ‘REXINE) LIMITED, HYDE, CHESHIRE RES is recommended for 
.C.L. (R Ltd. subsidt pth ial 
Gal (Rene) Ltd. esulsidiry conpery of Imperial I C7 eg =k ALL WAY COACH, 
London Office: 60 Wilson Street, Finsbury, E.C.2, GeIGINGS DOOR PADS 
' ' 
Y Y yf 
777” AN ELBOWS, PANELS, BLINDS 


R.A. 462 


: Telegraphic Address : OILER, YORK Code used : ABC 5th Edition Telephone : 2946 


THE ARMSTRONG OILER C’, L". YORK 


Patentees and manufacturers of Te « AS ees » Oiler 


For lubricating | 
All Types of Railway 
and Tramway Journals 


Efficient and Perfect 
in Every Detail 


WATER PROOF 
© lj \PARS@8ORE 
D'U:S, Ts sPsRe@r@ae 
FOO LSE R Oies, 


« ARMSTRONG OILER » fitted with Oil Seal for tip Wagon Axle Boxes 


SAMPLE SETS FOR TRIAL SUPPLIED FREE OF CHARGE 


~ WILLFORD & COMPANY LIMITED, 


ESTABLISHED 1890. 


E GNGON BTFIGE™ PARK HOUSE WORKS, | SHEFFIELD. ES ee ares 


34, Victoria Street, ; Telephone: 21114 SHEFFIELD. BURNBANK WORKS, EN 
Westminster, S.W 1. Telegrams: “AUDAX, PHONE, SHEFFIELD.” | : A ‘ DENNISTOUN.. GLASGOW, — 
‘Code: BENTLEYS, 
CONTRACTORS TO THE LEADING BRITISH, INDIAN, SOUTH AMERICAN AND COLONIAL” ‘RAILWAYS. 
MODERN PLANT, SERVICES OF FIRST CLASS DESIGNING STAFF AVAILABLE, 
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HOFEMANN - Mis rapidly gaining favourbecause | y 


“See no 
= ¢. | 


of their simplicily and reliability 


THE HOFFMANN MANUFACTURING CO LTD. CHELMSFORD, ESSEX 


‘DULUX'’ Coach Finishes have great 
durability, fine appearance and reduce 
maintenance and _ repainting costs. 
These claims have been proved in all 
parts of the world. 


Write for full particulars of finishing processes and colour-card to: 


NOBEL CHEMICAL FINISHES LTD. 


SLOUGH (Associated with Imperial Chemical Industries Ltd.) BUCKS 
D.I. 252 


} S™ ANGLO -FRANCO-BELGE | 
. DE MATERIEL DE CHEMINS DE FER 
: LA CROYERE _ BELGIUM 


Telegrams : LOCOMORAM-LA CROYERE Telephone. 2 lines; LA LOUVIERE Nos. 44 and 1229 


Carriages of every class and description. — Rail motor cars, Steam, electric, heavy- 

oil petrol and gazolene locomotives. — Ordinary and special waggons. — Caboose Cars 

and brake vans. — Tenders. — Crossings, switches and track material. — Boiler 
and plate work. — Heavy forgings. 


NETTLEFOLDS 
CREWS 


Standard quality 
all over the world 


TRADE MARK 


GUEST, KEEN & NETTLEFOLDS, LIMITED, 
BIRMINGHAM - ENGLAND ; 


Gives multiplied brake power without increasing size, weight, or air 
consumption. Specially suitable for heavy Electric and Diesel-Electric 
Locomotives where available space is restricted. 


THE VACUUM BRAKE COMPANY, LTD. 


137, Abbey House, Victoria Street, Westminster, S. W. 1. 
Telephone ;: VICTORIA 5493 Telegrams : SOLUTION, SOWEST, LONDON. 


GRESHAM & CRAVEN, LTD., MANCHESTER 


FOR 50 YEARS 


SPECIALISTS IN THE MANUFACTURE OF PAINTING MATERIALS 
FOR RAILWAY WORK 


FOR THE MECHANICAL ENGINEERS’ DEPARTMENT 


SYNTHOLUX Synthetic Finish, MATURED VARNISHES. PAINTS & 
ENAMELS. HERCULENE Paint Remover. PRIMO SURFACER Rust Remover, 
_INDUROLEUM Fire-proof Flooring. 


FOR THE ENGINEERS’ DEPARTMENT 


HERMATOR Anti-corrosive Paints. TANKOID Aluminium Paint. 
PERMANENT SIGNAL RED SYNTHOLUX. PRIMO SURFACER Rust 
Remover. INDUROLEUM Fire-proof Flooring. 


FOR THE TRAFFIC DEPARTMENT 


VITAPOL for cleaning painted surfaces. WINDOW CLEANING SOLUTION. 
Special CARRIAGE WASHING Soap. 


-DOCKER BROTHERS 


LADYWOOD BIRMINGHAM, 16 and 4 & 6, MOOR LANE, LONDON, E. C. 2 


. 
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“FOR WELL 


Re G.anoE.P.S.CELLS 


FOR 
TRAIN LIGHTING 


PRITCHETT & GOLD AND E P.S. CO., LTD. 
50, GROSVENOR GARDENS, LONDON, S.W.1 


‘Phone: Sloane 7164. 'Grams: Storage, Sowest, London 
Works: Dagenham Dock, Essex 


P.R. 35 
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Advertising| 
TS | 
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Bulletin 


apply | 
to the 


International 
Railway 
Congress 


Association | 


Brussels, 74, rue du Progrés | 7 
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PENCER-MOULTON 


PATENT 
DRAFT GEAR 
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GEO. SPENCER MOULTON & CO. LID., 2, CENTRAL BUILDINGS, LONDON, S.W.1. 
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